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NFPA COMMENTS TO NIST ON THE FEDERAL
BUILDING AND FIRE SAFETY INVESTIGATION
OF THE WORLD TRADE CENTER DISASTER

INTRODUCTION

NFPA is pleased to present comments to NIST on their comprehensive study of the
World Trade Center (WTC) disaster. The level of effort, study, analysis and examination
of both the known, factual events of September 11, 2001 as well as the circumstances that
NIST had to develop a hypothesis for because of a lack of visual or physical evidence, is
notable, and unprecedented. The members of the National Construction Safety Team
(NCST), the contributing NIST staff, as well as the private contractors and consultants
are to be commended for their commitment to this project. Likewise, the public members
of the NCST Federal Advisory Committee for their oversight of the project.

The NCST reports will serve as an important framework for the basis of possible changes
to many of the NFPA codes and standards in the coming years. Within the 30
recommendations, are issues related to NFPA codes that have either already been revised,
are in the process of being revised, or are likely to be revised in some way during future
code changes and document revision cycles. It should be noted, however, that it is not
only possible, but likely, that after a thorough and detailed analysis of some of the NCST
recommendations, there simply may not be enough sufficient detail or compelling
evidence to promulgate a change to a particular code or standard. With that said, NFPA
is making a commitment to NIST to continue to study, review and evaluate each
recommendation before any final decision on a given recommendation is finalized.

The on-going debate about whether building regulations should address events associated
with normal building hazards, or more extreme events such as hostile acts and explosions
will have to be settled first before consensus is reached on many of the recommendations
and findings address in the WTC study. This will be a long term process in most case.

Implementation of many of the recommendations will require significant study and
scientific input. NIST is uniquely positioned to help provide this type of information.
Much of NIST’s effort has focused on the application of computer modeling techniques
to mathematically reproduce the events of September 11, 2001. This knowledge and
experience should be applied to acquire a greater understanding of the effects of fire.

The comments contained within this document have been prepared by the staff of NFPA
and have not been reviewed or endorsed by any of the NFPA Technical Committees or
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relevant NFPA advisory committees. That process will occur in the future once the final
report is issued.

Our comments have been arranged so as to generally follow the major NCSTAR section
and chapter headings of the report. When possible, our comments will refer to specific
sections of the NIST study to make sure we have correlated our responses to the
recommendations, findings or supplemental information contained within the report. In
most cases, NFPA’s comments may be as simple as agreeing with the recommendation or
finding, agreeing with the recommendation or finding in principle or in some cases,
disagreeing with the recommendation or finding. Regardless of our comments on the
report, NFPA plans to fully consider the depth and breadth of all of the recommendations
in future revision cycles of the relevant NFPA codes and standards, research programs or
public education programs and instruction efforts.

SUMMARY

NFPA'’s Initial Reactions and Comments

The draft report by NIST on 23 June 2005 is what NFPA believes is a very thorough,
technical, scientific study of any building loss investigation ever conducted. This report,
the second issued under the authority of the National Construction Safety Team Act
(NCST), shows that NIST takes its responsibility under the NCST seriously and that
NIST is committed, not only to providing a high level of scientific data, but also to
providing a set of recommendations for future consideration to codes and standards
developers as well. Additionally, NFPA is pleased to see the work effort of NIST
resulting in positions on many controversial and sometimes, unpopular subjects. The
need to conduct more research in numerous areas is quite clear. In addition, the need to
parse the recommendations that may only be appropriate for a September 11, 2001 attack
(or similar extreme event) versus lower magnitude events that may have severe
consequences is an important distinction.

As NFPA noted in our comments for The Station nightclub investigation: “The quality,
quantity, and depth of information provided in this draft report are indicative of the
resources, both human and financial, that NIST has committed to this effort. By this
example, NIST has also set a high standard of performance for the future of such building
loss investigations.” is positively true. The WTC study is unprecedented and shows the
scientific resources and talent that NIST has at its disposal.

The reports and recommendations released by NIST represent a great first step in setting
an agenda for high-rise building design and construction as well as for other structures
that may benefit from such technological changes. The 30 recommendations vary greatly
in their complexity, ease of integration into codes and standards, or practice and in some
cases, their ability to definitively make a difference in some realm or range of building
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design hazard. Some of the recommendations should be considered for implementation
sooner rather than later; other recommendations will require further study, debate and
elaboration; and some others may never realize implementation. In determining

what changes go where, and when, consideration should be given to preparing

guides or recommended practice documents. Such design options can then be used
when deemed necessary by a designer or a government entity on select, but not all
projects.

NFPA plans to take full advantage of the effort by NIST. NFPA’s efforts will be multi-
faceted and will cover many projects, programs and activities within NFPA. In addition,
NFPA will also work with collaborators on certain recommendations. In particular, those
that may specifically signal the need for more study, more research, or areas where NFPA
can interact with some of our allied organizations or constituents. NFPA staff members
have already identified areas where our technical committees, membership sections,
public education programs, or some combination thereof, can serve as change agents for
the subjects determined to be appropriate for change.

Following the release of the final report, NFPA staff will:

a. Review the report recommendations to determine the best course of action for
each, within the NFPA codes and standards process or in other research or
education areas within NFPA

b. Determine the status of each recommendation within NFPA’s activities (Some
have already been acted on; some are in process; some are not yet developed
where NFPA has a clear position.)

c. Develop a schedule, specifying priorities, for actions on the recommendations

Once the final report is released, a continuing review of the 30 recommendations
including the practicality or impracticality of each, the extent to which the
recommendation is justified or defined, and the best approach to integrate the
recommendation, if feasible, into practice now needs to be the focus of building owners,
designers, contractors and code organizations in the coming years.

NFPA’s response to this effort to date has primarily been based on NFPA staff input
along with some preliminary input from the NFPA High Rise Building Safety Advisory
Committee (HRBSAC) and the Disability Access Review and Advisory Committee
(DARAC).

NFPA COMMENTS ON THE RECOMMENDATIONS

NFPA has addressed the substance of the NIST report in three ways. First, we have laid
out a broad reaction and response to the 30 recommendations. This section provides
input and response to NIST and also notes what NFPA committee projects or programs
are likely to be asked to look at the details of the related recommendations.
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The second part of our response provides comments directly on several of the NCSTAR
documents. This portion identifies changes that we believe need to be made to clarify,
revise or correct in the final report from NIST.

The third and final section of our comments relates to the methodology used in
developing the causal model of the evacuation that is discussed in Appendix C of
NCSTAR 1-7.

NFPA’S INITIAL COMMENTS AND REACTIONS

The following are the basic recommendations from NIST and NFPA’s initial comment
and reaction to the 8 subject groups and 30 recommendations.

Group 1. Increased Structural Integrity

The standards for éstimating the load effects of potential hazards (e.g., progressive collapse,
wind) and the design of structural systems to mitigate the effects of those hazards should be
improved to enhance structural integrity.

Recommendation 1. NIST recommends that: (1) progressive collapse should be prevented in
buildings through the development and nationwide adoption of consensus standards
and code provisions, along with the tools and guidelines needed for their use in
practice; and (2) a standard methodology should be developed—supported by analytical

design tools and practical design guidance—to reliably predict the potential for complex
failures in structural systems subjected to multiple hazards.

NFPA Comment: This recommendation will need further discussion and debate as it
does not stipulate the extent of the multiple hazards to be considered, what load
conditions should be assumed, what percentage of load path members would be assumed
to be unavailable, and on how many floors those members would be missing.

NFPA believes that progressive collapse should be prevented and that it ultimately should
be addressed by building regulations and design methods. However, the concept deserves
further study. A clear delineation between what is defined as progressive collapse versus
disproportionate collapse must be established and plainly defined.

The degree to which progressive collapse can be addressed is dependent upon the
threat/hazard to be considered. Most scenarios would dictate that a progressive collapse
of a building would be initiated by a substantial event such as an explosion rather than the
type of events considered by current codes. The techniques used to protect against
progressive collapse also need to be further analyzed. Mitigation techniques may need to
consider more than just the loss of a single column or load path. Additionally, the impact
of any potential solutions on other design objectives also needs to be thoroughly
considered. This recommendation is of the type that may only be needed to be considered
for select icon or symbolic buildings. Any such collapse scenarios, and their associated
designs would require a comprehensive risk analysis to better identify the threat/hazard to
be protected against. NFPA further believes that the collection of existing data on the
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hazard level with respect to progressive collapse is needed, and that other kinds of data
such as that which shows how many deaths have resulted from disproportionate collapse
also needs to be collected. Policy wise, organizations such as the Structural Engineering
Institute of ASCE and the National Council of Structural Engineering Associations
(NCSEA) should be tasked with development of key guidelines or manuals to address
this concept.

NFPA PROJECTS: Technical Committee on Fundamentals (BLD-FUN); Technical
Committee on Structures and Construction (BLD-STR); Technical Committee on
Building Construction (BLD-BLC).

Recommendation 2. NIST recommends that nationally accepted performance standards
be developed for: (1) conducting wind tunnel testing of prototype structures based on sound
technical methods that result in repeatable and reproducible results among testing
laboratories; and (2) estimating wind loads and their effects on tall buildings for use in
design, based on wind tunnel testing data and directional wind speed data.

NFPA Comment: Comparing state of the practice from 1964 to the tools

available in 2002 does not seem to be a fair judgment. Such tools are available and

have been in use for decades. This recommendation would seem to be asking for
refinement of these tools, but not a mandate to use them. Policy wise, organizations such
as the Structural Engineering Institute of ASCE and the National Council of Structural
Engineering Associations (NCSEA) should be tasked with development of key guidelines
or manuals to address this concept.

' NFPA PROJECTS: Technical Committee on Structures and Construction (BLD-STR);

Recommendation 3. NIST recommends that an appropriate criterion should be developed
and implemented to enhance the performance of tall buildings by limiting how much they
sway under lateral load design conditions (e.g., winds and earthquakes).

NFPA Comment: It would appear that the drift limit criteria associated with seismic
design already exists to address this recommendation. Serviceability criteria also would
seem to drive this limitation more than wind or seismic design. There is no immediate
evidence that something is amiss within this area of tall building deign. Policy wise,
organizations such as the Structural Engineering Institute of ASCE and the National
Council of Structural Engineering Associations (NCSEA) should be tasked with
development of key guidelines or manuals to address this concept.

NFPA PROJECTS: Technical Committee on Structures. and Construction
Group 2. Enhanced Fire Resistance of Structures

The procedures and practices used to ensure the fire resistance of structures should be
enhanced by improving the technical basis for construction classifications and fire
resistance ratings, improving the technical basis for standard fire resistance testing
methods, use of the “structural frame” approach to fire resistance ratings, and developing
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in-service performance requirements and conformance criteria for spray-applied fire
resistive materials.

Recommendation 4. NIST recommends evaluating, and where needed improving, the
technical basis for determining appropriate construction classification and fire rating
requirements (especially for tall buildings greater than 20 stories in height)}—and making
related code changes now as much as possible—by explicitly considering factors including:
* timely access by emergency responders and full evacuation of occupants, or the time
required for burnout without local collapse;

¢ the extent to which redundancy in active fire protection (sprinkler and standpipe, fire
alarm, and smoke management) systems should be credited for occupant life safety;

¢ the need for redundancy in fire protection systems that are critical to structural integrity;
¢ the ability of the structure and local floor systems to withstand a maximum credible fire
scenario without collapse, recognizing that sprinklers could be compromised, not
operational, or non-existent;

* compartmentation requirements (e.g., 12,000 ft*) to protect the structure, including fire
rated doors and automatic enclosures, and limiting air supply (e.g., thermally resistant
window assemblies) to retard fire spread in buildings with large, open floor plans;

¢ the impact of spaces containing unusually large fuel concentrations for the expected
occupancy of the building; and

¢ the extent to which fire control systems, including suppression by automatic or manual
means, should be credited as part of the prevention of fire spread.

NFPA Comment: Ideas in this recommendation are continuously under review, scrutiny
and debate-and not just for tall buildings. The fact is, we have had excellent performance
in high-rise building fires when the combination of passive and active features was
present. The recent history of high-rise building fire that included total or near total
burnout of significant parts the structure, including Meridian Plaza (1991); Parque
Central (2004) Windsor Towers (2005) would suggest that we are doing much of this at
present. These buildings sustained long duration fires (18 plus hours) without suffering
global collapse. This recommendation can, and should, be used to determine if such
sustained burnouts are acceptable, and if demolition of the structure after the event is an
acceptable property, financial and economic loss.

NFPA is in general agreement with the recommendation that a more technical basis for
the determination and use of construction classifications be pursued, and notes that NFPA
has and continues to pursue this overall objective through its codes and standards
development process. NFPA understands this comment to mean that NIST has not
indicated that there is a problem with the current system of construction classification but
that the current system should be based on a more technical and scientific basis.

More specifically, NFPA believes that the ultimate successful implementation of this
recommendation is largely dependent upon how some of the other recommendations are
addressed. For example, re-considering the determination of construction type, which is
dependent upon the test method utilized to arrive at a fire resistance rating, cannot be
pursued until the test protocols are evaluated, as suggested by NIST Recommendation #5.
With regard to considering specific factors as identified in the bulleted items of
Recommendation #4, these also cannot be properly addressed until other
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recommendations are considered. For instance, the timely evacuation of occupants in
bullet item one would be a function of the potential use of new evacuation means such as
the use of elevators as noted in recommendation #20. The very complex and
interconnected issues raised by Recommendation #4 are in need of further study.
Performance and reliability of automatic sprinkler systems in Recommendation 12 seems
to be called into question, which will impact any changes derived from Recommendation
4. Automatic sprinkler performance has been, and continues to be excellent. A more
specific research agenda and procedure in addressing this very comprehensive
recommendation needs to be developed.

With regard to further categorizing tall buildings based upon height, NFPA believes that
this subject deserves more immediate attention and should be specifically addressed
based upon the current construction classification system, and then re-evaluated if a new
approach for construction classification is developed. One suggestion that NFPA will
pursue is to look at a segmentation of high rise building levels and determine if a risk
indexing system may be implemented based upon a certain height category. All NFPA
technical committees responsible for NFPA 101 and NFPA 5000 should provide further
input as any such categorization may be occupancy dependent.

NFPA also notes that the basis for requiring a certain type of construction classification is
a function of the threats/hazards to be protected against. The types of threats/hazards to
be considered by building regulations and building designs need to be better quantified.
NFPA’s Technical Committee on Fundamentals (BLD-FUN) and NFPA’s occupancy
committees could provide further input in this regard.

A small, but important point (the sixth bullet) in this recommendation is crucial and does
need will require attention as it relates to location and placement of day tanks and routing
of the fuel lines to emergency generators and fire pumps in all structures. NFPA agrees
that consideration must be given to the impact on a building structure due to the presence
of unusually large amounts of hydrocarbon fuel, such as was stored in WTC 7 for the
numerous emergency generators located in WTC 7. Continuous discharge of fuel for
these generator sets may have contributed to the collapse of WTC 7 once one or more of
the fuel lines failed allowing the fuel to be ignited and burn unimpeded.

NFPA requirements for storage of liquid fuel inside a building for the operation of
stationary engine-driven or stationary turbine-driven equipment ( e.g., fire pumps, electric
generators) are contained in Chapters 6, Fuel Supply — Liquid, of NFPA 37-2002,
Standard for the Installation and Use of Stationary Combustion Engines and Gas
Turbines. The requirements are similar but not identical to the requirements in the
Building Code of the City of New York (BCNYC).

Several issues identified in Chapter 12 of NCSTAR 1-1 need to be considered and
studied by NFPA’s Technical Committee on Internal Combustion Engines, including but
not limited to the following:
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- Maximum fuel storage capacity allowed unenclosed, i.e., not in a dedicated
enclosure. This includes so-called base tanks and day tanks.

- Maximum fuel storage capacity allowed in dedicated fire-rated enclosures and the
required fire resistance of the enclosure walls, floor, and ceiling.

- Need for active fire suppression systems designed for the quantity of fuel present.

- Need for specific protection requirements for fuel piping leading from lower floor
storage tanks to upper floor stationary engines. (NOTE: NFPA 37 simply refers
to NFPA 30-2003, Flammable and Combustible Liquids Code, for piping design
and installation. NFPA 30 does not contain specific requirements that fuel piping
in a building be contained within a dedicated shaft.)

- Need for specific piping system components to shut down fuel supply pumps if a
break in the piping occurs.

NFPA 37 is currently being revised and the next edition is scheduled for publication in
the first Quarter, 2006. The Technical Committee on Internal Combustion Engines will
address these issues during the next document revision cycle.

As with other recommendations, NFPA notes that this recommendation and its associated
bulleted items calls for the greater use and application of risk and hazard analyses for
building design, and that the factors identified by NIST in the recommendation be
considered in these analyses. Many of the tools and data needed to properly conduct this
risk evaluation might not be available at present thus presenting some unique challenges
as this effort moves forward.

NFPA understands that the bulleted items are intended to serve as factors which might or
should be considered in the determination and use of construction types, and that the
bulleted items are not intended to serve as stand alone recommendations.

NFPA views these recommendations as long term objectives which will result in a more
technical and scientific basis for building regulations.

NFPA PROJECTS: All Technical Committees responsible for NFPA 101 and NFPA
5000 (BLD-AAC, SAF-AAC) ;Technical Committee on Flammable and Combustible
Liquids (FLC-AAC); Technical Committee on Emergency Power Supplies (EPS-AAA);
Technical Committee on Internal Combustion Engines (INT-AAA).

Recommendation 5. NIST recommends that the technical basis for the century-old
standard for fire resistance testing of components, assemblies, and systems should be
improved through a national effort. Necessary guidance also should be developed for
extrapolating the results of tested assemblies to prototypical building systems.
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NFPA Comment: While the test protocols have been used for a very long

time, there is nothing striking or remarkably wrong with the tests. The third bullet
item under Part a. has been a focal point of the AISC Fire Engineering Committee
since May of 2001. In other cases, the need to evaluate construction assemblies
under simulated load conditions has also been in discussion. A review of the
NFPA 251/ASTM E119/ UL 263 time-temperature curve in comparison to the data
that has been collected in real world laboratory fires is reasonable to determine if
these test protocols should be modified.

NFPA is in agreement with this recommendation for improving the technical basis for
determining fire resistance ratings. NFPA notes that pursuing this recommendation might
result in less fireproofing in some instances and more fireproofing in other cases as the
current test procedure (NFPA 251/ ASTM E119/UL 263) is considered by many to be
conservative on a macro scale even though it does not completely address details such as
connection methods. The implementation of this recommendation will require further
study and additional research. As a part of the evaluation of these test procedures, a joint
effort by NFPA, ASTM and UL will be proposed by the Fire Protection Research
Foundation (FPRF) to study the issues, the similarities and the differences between the
test protocols versus actual fires and relevant ISO standards to determine if the test
protocols need to be or should be changed.

NFPA PROJECTS: Technical Committee on Fire Protection Features (BLD-FIR);
Technical Committee on Fire Tests (FIR-AAA); Fire Protection Research Foundation.

Recommendation 6. NIST recommends the development of criteria, test methods, and
standards: (1) for the in-service performance of spray-applied fire resistive materials
(SFRM, also commonly referred to as fireproofing or insulation) used to protect structural
components; and (2) to ensure that these materials, as-installed, conform to conditions in
tests used to establish the fire resistance rating of components, assemblies, and systems.

NFPA Comment: Quality control associated with field preparation and application of
SFRM is a legitimate concern. Firestop Contractors International Association (FCIA) has
initiated work on standards and procedures to address this particular need. These
standards, once completed, should be recognized and adopted by models codes and
standards. The life of use issue associated with SFRM is also critical. Inspection
procedures, on site repair and environmental exposure are all key factors in determining
the effectiveness of the material.

NFPA is in agreement with this recommendation to improve the overall performance of
SFRM. Further, it is noted that in addition to the specific items listed in the
recommendation, particular attention should be given to the application of fireproofing on
all structural shapes and sizes. Fire service representatives on NFPA’s HRBSAC
expressed specific concern with regard to small diameter structural elements such as bar
joists. SFRM standards from organization such as FCIA and AWCI should be reviewed
for reference by NFPA 5000 and NFPA 101. A need to address the appropriate criteria
for abrasion, vibration, shock and impact of SFRM under expected service conditions
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also exists. Enforcement of the integrity of SFRM throughout the life of the building also
needs to be addressed by this recommendation.

NFPA PROJECTS: Technical Committee on Fire Protection Features (BLD-FIR);
Technical Committee on Fire Tests (FIR-AAA); Technical Committee on Structures and
Construction (BLD-STR); Technical Committee on Building Construction (BLD-BLC);
Technical Committee on Fire Prevention Code (UFC-AAA).

Recommendation 7. NIST recommends the nationwide adoption and use of the
“structural frame” approach to fire resistance ratings.

NFPA Comment: This approach, now recognized in both model building

codes, simply addresses the potential for a “weakest link”. While the basis of the
recommendation is now addressed in the 2006 edition of NFPA 5000, the term “‘structural
frame” should be better defined for future editions of the model codes. For example, is
the term to include the full load path of all structural members? Thermal failure of a
beam or girder connected to a main support column carrying a gravity load-and that

is essential to the stability of the structure-can impact the load path. This recommendation
only addresses that particular scenario.

NFPA PROJECTS: Technical Committee on Structures and Construction (BLD-STR);
Technical Committee on Building Construction (BLD-BLC); Technical Committee on
Fire Tests (FIR-AAA).

Group 3. New Methods for Fire Resistance Design of Structures

The procedures and practices used in the fire resistance design of structures should be
enhanced by requiring an objective that uncontrolled fires result in burnout without local
or global collapse. Performance-based methods are an alternative to prescriptive design
methods. This effort should include the development and evaluation of new fire resistive
coating materials and technologies and evaluation of the fire performance of conventional
and high-performance structural materials. Technical and standards barriers to the
introduction of new materials and technologies should be eliminated.

Recommendation 8. NIST recommends that the fire resistance of structures should be
enhanced by requiring a performance objective that uncontrolled building fires result in
burnout without local or global collapse.

NFPA Comment: This recommendation lumps two very different outcomes together-that
being total burnout without Jocal or global collapse. The fire events noted in
Recommendation 4 did result in local, but not global collapse. The design level of
preventing local collapse during a total burnout does not appear to be realistic unless the
current cadre of expected fire scenarios are enhanced and made substantially more
conservative. This would result in system redundancies and robustness that will LIKELY
be difficult to justify from an economic and experiential point of view. Global collapse
from a typical or anticipated fire event is certainly an unwanted outcome-but such cases
simply do not exist for the high-rise building environment. NFPA suggests that this
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recommendation be parsed to separately address local collapse (which seems more
acceptable) from global collapse (which seems wholly unacceptable)

A need exists to better define what is meant by “uncontrolled building fires”. Is it
intended that this term include only those types of fires already addressed by building and
fire regulations, or is it to include other threats/hazards such as hostile acts and
explosions? NFPA notes that where building collapses have occurred as a result of fire,
the failures were primarily a result of the inadequate application of code mandated
provisions and maintenance of fire protection features rather than from any shortcoming
associated with building regulations or design methods.

NFPA PROJECTS: Technical Committees on Structures and Construction (BLD-STR),
Technical Committees on Building Construction (BLD-BLC); Technical Committee on
Fundamentals (BLD-FUN); Technical Committee on Fire Risk Assessment Methods
(FIR-AAA)

Recommendation 9. NIST recommends the development of: (1) performance-based
standards and code provisions, as an alternative to current prescriptive design methods, to
enable the design and retrofit of structures to resist real building fire conditions, including
their ability to achieve the performance objective of burnout without structural or local
floor collapse: and (2) the tools, guidelines, and test methods necessary to evaluate the fire
performance of the structure as a whole system.

NFPA Comment: Performance Based Design (PBD) methods already exist in NFPA 1,
NFPA 101 and NFPA 5000. These can be applied equally to new construction or existing
buildings. The same discussion with respect to local and global collapse
(Recommendation 8) also applies here. PBD will also have to be measured against
prescriptive design to assure it is not providing a lower level of performance in any
manner.

NFPA believes that ongoing efforts are needed in the development of tools, data and
training for the better implementation of performance-based design methods.

NFPA PROJECTS: Technical Committee on Fundamentals (BLD-FUN).

Recommendation 10. NIST recommends the development and evaluation of new fire
resistive coating materials, systems, and technologies with significantly enhanced
performance and durability to provide protection following major events.

NFPA Comment: This recommendation should not be de-coupled from
recommendation No. 6. There are no technical barriers that NFPA is aware of to such
systems or materials and NFPA agrees with this recommendation that new building
materials be evaluated for their fire resistant characteristics. The testing and listing
laboratories such as UL, FM Global, Omega Point and Southwest have the ability to test
innovative materials.
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NFPA PROJECTS: Technical Committee on Fire Tests (FIZ-AAA); Technical
Committee on Building Construction (BLD-BLC).

Recommendation 11. NIST recommends that the performance and suitability of advanced
structural steel, reinforced and pre-stressed concrete, and other high-performance material
systems should be evaluated for use under conditions expected in building fires.

NFPA Comment: Use of material such as fire resistive steel (FRS), concrete filled tube
(CFT) and use of similar existing innovations (water filled tube WFT) have the potential
to become more mainstream. Provided any of the materials or composites provides the
same or higher level of protection than the current offering of construction materials,
such options should be considered and more fully developed. NFPA comments on
Recommendation 10 also apply here.

NFPA PROJECTS: Technical Committee on Fire Tests (FIZ-AAA); Technical
Committee on Building Construction (BLD-BLC); Fire Protection Research Foundation

Group 4. Improved Active Fire Protection

Active fire protection systems (i.e., sprinklers, standpipes/hoses, fire alarms, and smoke
management systems) should be enhanced through improvements to design, performance,
reliability, and redundancy of such systems.

Recommendation 12. NIST recommends that the performance and redundancy of active
fire protection systems (sprinklers, standpipes/hoses, fire alarms, and smoke management
systems) in buildings should be enhanced to accommodate the greater risks associated with
increasing building height and population, increased use of open spaces, available
compartmentation, high-risk building activities, fire department response limits, transient
fuel loads, and higher threat profile.

NFPA Comment: This recommendation should be broken down into a broader category-
namely to look at various risks associated with various segments of tall buildings. While
the recommendations are appropriate to look at, other parts of the report only seem to
focus on a 20 story differentiation. Consideration of a schedule for high rise buildings
(perhaps 4 or 5 categories-see NFPA comments on related subject in Recommendation 4)
would be more appropriate. The taller the building, i.e. the greater the perceived risk ,
construction features and systems with added redundancies or robustness of systems
could be increased in some manner.

A means for better understanding and quantifying the impact, performance and reliability
of fire protection systems should be pursued. A distinction should also be emphasized
between enhancing the effectiveness of such systems and evaluating their appropriateness
with respect to specific hazards/threats.

One starting point to consider, revolves around the CTBUH Building Enhancement
Guidelines. These guidelines, released in May of 2002 provide potential augmentation
features that could be applied to increase the reliability of certain building systems and
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features. In this realm, the systems would be enhanced or hardened to be able to manage
certain design hazards that are normally not contemplated in codes. The NFPA
HRBSAC is considering a concept (modeled on the LEEDS system) that would provide a
point score system for certain system features or enhancements that are best described as
“code-plus” designs. Work in this area will likely be in collaboration with NIST and
CIB.

It should be noted that the Technical Correlating Committee for the National Electrical
Code (NEC) has established a task group to specifically look at the hazard scenarios
identified by DHS and to determine what (and where) enhancements to building
electrical services could be made to increase the reliability/robustness of such systems.

NFPA PROJECTS: Technical Correlating Committee on Automatic Sprinklers (AUT-
AAC); Technical Committee on Fire Pumps (FIM-AAA); Technical Committee on
Standpipes (SPI-AAA); Technical Correlating Committee on Signaling Systems for the
Protection of Life and Property (SIG-AAC); Technical Correlating Committee on
National Electrical Code (NEC-AAC); Technical Committee on Emergency Power
Supplies (EPS-AAA); Technical Committee on Smoke Management Systems (SMO-
AAA).

Recommendation 13. NIST recommends that fire alarm and communications systems in
buildings should be developed to provide continuous, reliable, and accurate information on
the status of life safety conditions at a level of detail sufficient to manage the evacuation
process in building fire emergencies, and that standards for their performance be
developed.

NFPA Comment: Timelines of accurate information for the occupants during large scale
building emergencies is of crucial importance. The hardware and software necessary to
achieve this is available. Knowing when to give direction, and what direction to give is of

paramount importance. This recommendation is closely aligned with Recommendation
16 and 19.

NFPA PROJECTS: Technical Correlating Committee on Signaling Systems for the
Protection of Life and Property (SIG-AAC).

Recommendation 14. NIST recommends that control panels at fire/emergency command
stations in buildings should be adapted to accept and interpret a larger quantity of more
reliable information from the active fire protection systems that provide tactical decision
aids to fireground commanders, including water flow rates from pressure and flow
measurement devices, and that standards for their performance be developed.

NFPA Comment: The benefit of having flow rate data available at the command center
is not obvious. What other information was being considered when this recommendation
was being drafted?

NFPA PROJECTS: Technical Correlating Committee on Signaling Systems for the
Protection of Life and Property (SIG-AAC); Technical Correlating Committee on
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Automatic Sprinklers (AUT-AAC); Technical Committee on Fire Service Occupational
Safety (FIX-AAA).

Recommendation 15. NIST recommends that systems should be developed and
implemented for: (1) real-time off-site secure transmission of valuable information from fire
alarm and other monitored building systems for use by emergency responders, at any
location, to enhance situational awareness and response decisions and maintain safe and
efficient operationssz; and (2) preservation of that information either off-site or in a black
box that will survive a fire or other building failure for purposes of subsequent
investigations and analysis. Standards for the performance of such systems should be
developed, and their use should be required.

NFPA Comment: Alarm transmission information is routinely backed up and available at
central station monitoring facilities. If the only purpose for having this is for event
reconstruction, such data already exists in most cases. If it is for use during an event, a
point of information overload may be reached. Under some circumstances, too much
information becomes less than useful. NIST should particularly pay attention to
comments from fire department personnel and OEM managers on this recommendation.

NFPA PROJECTS: Technical Correlating Committee on Signaling Systems for the
Protection of Life and Property (SIG-AAC); Technical Committee on Fire Service
Occupational Safety (FIX-AAA).

Group 5. Improved Building Evacuation

Building evacuation should be improved to include system designs that facilitate safe and
rapid egress, methods for ensuring clear and timely emergency communications to
occupants, better occupant preparedness for evacuation during emergencies, and
incorporation of appropriate egress technologies.

Recommendation 16. NIST recommends that public agencies, non-profit organizations
concerned with building and fire safety, and building owners and managers should develop
and carry out public education campaigns, jointly and on a nationwide scale, to improve
building occupants’ preparedness for evacuation in case of building emergencies.

NFPA Comment: This type of action should have been standard protocol pre September
11. High rise building evacuation is a complex subject and while partial relocation of
occupants is still the preferred method, we now know that:

A. It may not always be the preference of the occupant;

B. Some building events-fire, power failure, bomb threat-require special approaches, and
a full building evacuation may be needed.

At present, NFPA does offer guidelines, both in pamphlet form and on the NFPA website
concerning evacuation protocols from high rise buildings. NFPA will pursue the
development of additional education programs in this regard and establish cooperative
agreements with other organization that have similar interests (BOMA, CTBUH, GSA,
ULI). In all cases, any such programs or educational initiatives must be inclusive of
persons with all manner of disabilities. See related item in Recommendation 20.
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NFPA PROJECTS: Technical Correlating Committee on Safety to Life (SAF-AAC);
Technical Committee on Fire Prevention Code (UFC-AAA); Public Education Section;
DARAC.

Recommendation 17. NIST recommends that tall buildings should be designed to
accommodate timely full building evacuation of occupants due to building-specific or large-
scale emergencies such as widespread power outages, major earthquakes, tornadoes,
hurricanes without sufficient advanced warning, fires, accidental explosions, and terrorist
attack. Building size, population, function, and iconic status should be taken into account in
designing the egress system. Stairwell and exit capacity should be adequate to accommodate
counter flow due to emergency access by responders.

NFPA Comment: Full building evacuation concepts are an important consideration, but
should not be viewed as the preferred or optimum choice for a tall building. Width of
stairs in high rise buildings has been a discussion topic for decades, not years. While the
concept of sizing the stairs for the largest floor population is workable for typical or
expected scenarios, there are definitive concerns for mass evacuation of the building
coupled with issues of counter-flow by first responders. The 2006 editions of NFPA 101
and NFPA 5000 include a new stair width design concept that incorporates cumulative
population use of the stairs. An aggregate of the floor populations will trigger an increase
in stair width (from 44 inches to 56 inches) where 2000 or more occupants are expected
to use a given stair.

NFPA does believe that a better understanding of the evacuation and egress of building
occupants is necessary. Data and methods need to be further developed to help
understand occupant behavior and to determine the length of time needed to evacuate
building occupants. Scenarios should include various types of evacuation such as partial
evacuation or relocation concepts, full evacuation, defend in place concepts, use of
elevators, escape devices, and other alternate means of escape. Availability and reduction
of egress routes should be also considered. NFPA notes that the term “timely” is largely a
function of the threat/hazard to be considered and is likely to require risk analysis.
Building-specific and large-scale emergencies need to be quantified. It should also be
recognized that rapid evacuation of all building occupants could place them in greater
danger. The effect of evacuation planning and drills should be quantified, and efforts in
limiting the number of trips and falls should also be pursued.

NFPA PROJECTS: Technical Committee on Means of Egress (BLD/SAF-MEA);
Technical Correlating Committee on Signaling Systems for the Protection of Life and
Property (SIG-AAC); Technical Committee on Fire Service Occupational Safety (FIX-
AAA); Research Section; Fire Service Section, Public Education Section.

Recommendation 18. NIST recommends that egress systems should be designed: (1) to
maximize remoteness of egress components (i.e., stairs, elevators, exits) without negatively
impacting the average travel distance; (2) to maintain their functional integrity and
survivability under foreseeable building-specific or large-scale emergencies; and (3) with
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consistent layouts, standard signage, and guidance so that systems become intuitive and
obvious to building occupants during evacuations.

NFPA Comment: This recommendation is disconcerting in that it introduces a major
assumption of a ‘large scale’ emergency, yet states in item b. this is not an aircraft
impact. What event(s) would fit into this category? The recommendation also attempts to
sweep into it design of other systems and features such as elevators. NFPA recommends
that the subject in Recommendation 18 regarding “large scale” emergency be removed
from the list and described as a separate point of philosophical discussion. The on-going
debate about whether building regulations should address events associated with normal
building hazards, or more extreme events such as hostile acts and explosions will have to
be settled first before consensus is reached on this subject.

NFPA agrees with that part of the recommendation regarding consistent layout and
signage and the use of features that will make the egress system more intuitive. NFPA
72, National Fire Alarm Code, has accepted a series of proposals for the 2007 edition that
will introduce the concept of Exit Marking Audible Notification Appliances. Such
components have the ability to direct occupants by sound to the exit locations.

NFPA also agree that remoteness of exits should be studied, as current remoteness
provisions might not be adequate for other than fire events. Areas that NFPA Technical
Committees will study include concepts of a more robust building core, or more robust
stair construction and the reduction of remoteness of exits in sprinklered buildings.

NFPA PROJECTS: Technical Committee on Means of Egress (BLD/SAF-MEA);
Technical Correlating Committee on Signaling Systems for the Protection of Life and
Property (SIG-AAC).

Recommendation 19. NIST recommends that building owners, managers, and emergency
responders develop a joint plan and take steps to ensure that accurate emergency
information is communicated in a timely manner to enhance the situational awareness of
building occupants and emergency responders affected by an event. This should be
accomplished through better coordination of information among different emergency
responder groups, efficient sharing of that information among building occupants and
emergency responders, more robust design of emergency public address systems, improved
emergency responder communication systems, and use of the Emergency Broadcast System
(now known as the Integrated Public Alert and Warning System) and Community
Emergency Alert Networks.

NFPA Comment: This subject closely aligns with Recommendation 13. Similar
technologies are deployed at the US Capitol complex to provide an alert status to the
approximately 30,000 staff, occupants and visitors who may be present on a given day.
Recent work underway at NFPA, and that was initiated at the request of the US Air Fore
on Mass Notification systems will help to codify and standardize some of these protocols.
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NFPA PROJECTS: Technical Correlating Committee on Signaling Systems for the
Protection of Life and Property (SIG-AAC); Technical Committee on Building Systems
(BLD-SYS); Fire Service Section; Public Education Section; Metro Chiefs.

Recommendation 20. NIST recommends that the full range of current and next generation
evacuation technologies should be evaluated for future use, including protected/hardened
elevators, exterior escape devices, and stairwell navigation devices, which may allow all
occupants an equal opportunity for evacuation and facilitate emergency response access.

NFPA Comment: This subject was part of the theme at a NIST sponsored workshop in
2004. Recommendation 21 on elevator use is going to happen sooner rather than later.
Last resort escape devices are gaining some recognition and use, but integration of such
devices into the built environment must be carefully managed. And there can be no
expectation, however, that current technologies will have an impact on September 11
type events.

The term “stairway descent devices” has been used in NFPA 101 and NFPA 5000, and it
is recommended that NIST use the same terminology in lieu of stairwell navigation
devices.

NFPA PROJECTS: Technical Committee on Means of Egress (BLD/SAF-MEA);
Technical Committee on Building Systems (BLD-SYS); DARAC; Public Education
Section.

Group 6. Improved Emergency Response

Technologies and procedures for emergency response should be improved to enable better
access to buildings, response operations, emergency communications, and command and
control in large scale emergencies.

Recommendation 21. NIST recommends the installation of fire-protected and structurally
hardened elevators to improve emergency response activities in tall buildings by providing
timely emergency access to responders and allowing evacuation of mobility-impaired
building occupants. Such elevators should be installed for exclusive use by emergency
responders during emergencies. In tall buildings, consideration also should be given to
installing such elevators for use by all occupants.

NFPA Comment: Broad use of elevators well into a building fire or other emergency
event will offer a means of attaining a more timely evacuation of very tall buildings as
noted in Recommendation 17. Work in this particular area is likely within three years of
completion and implementation. If possible, NIST and ASME should fast track this
particular project so as to allow the hardened elevator concept to be realized sooner if
possible.

The effort being organized by NIST and ASME is of crucial importance to ensure that
current technology (both hardware and software) can adequately address the associated
safety, functional and operational concerns with using the elevators as described. In
particular, concerns with elevator shunt trips, the filling of shafts with smoke, the
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operation of equipment under adverse conditions such as when wet from fire suppression
operations or systems and the need to provide direction to the occupants must be
addressed.

A dedicated use elevator as described only for the exclusive use of emergency
responders, i.e. fire fighters is open to discussion. In some cases, on site fire ground
operations in a high-rise building may take 15 to 20 minutes to commence from time of
the first alarm. If a goal truly is to strive for timely evacuation, this is a significant
portion of time where the elevators may be in recall mode and are not being utilized.
Keeping elevators available for use by building occupants, or at least building occupants
with mobility impairments, during this time period, vastly improves the chances of
meeting Recommendations 17 and 21.

NFPA suggests that the use elevators should be as a minimum, under exclusive authority
of the fire service and other first responders such as fire wardens, security personnel and
other authorized on site personnel who may be adequately trained to use the elevator.
Ideally, use of the elevators by the occupants should be a longer term goal to strive for.
In particular, anything that can be done allow mobility impaired occupants access and use
of the elevators under emergency conditions should be pursued as quickly as possible.

Structurally hardened (properly protected) elevators also need to be further defined as
well as the threats/hazards to be considered. The CTBUH Emergency Evacuation
Elevator Systems Guideline (September 2004) provides a definitive starting point for
elevator evacuation concepts.

NFPA PROJECTS: Technical Committee on Means of Egress (BLD/SAF-MEA);
Technical Committee on Building Systems (BLD-SYS); Technical Committee on
Uniform Fire Code (UFC-AAA); Technical Committee on Fire Service Occupational
Safety (FIX-AAA); DARAC; Public Education Section; Fire Service Section; Metro
Chiefs.

Recommendation 22. NIST recommends the installation, inspection, and testing of
emergency communications systems, radio communications, and associated operating
protocols to ensure that the systems and protocols: (1) are effective for large-scale
emergencies in buildings with challenging radio frequency propagation environments; and
(2) can be used to identify, locate, and track emergency responders within indoor building
environments and in the field.

NFPA Comment: First responder communication systems must be robust enough to
allow uninterrupted, reliable communication between fire, police and OEM officials for
all building emergencies and not just the large scale event mentioned. The particular
problem of needing reliable and dependable communication systems that work from
inside of any building environment to both internal and external locations is crucial.

NFPA PROJECTS: Technical Committee on Fire and Emergency Service Organization
and Deployment — Career (ESR-AAA); Technical Committee on Fire and Emergency
Service Organization and Deployment — Volunteer ;Technical Committee on Fire
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Service Occupational Safety (FIX-AAA) ; Technical Correlating Committee on Signaling
Systems for the Protection of Life and Property (SIG-AAC); Technical Committee on
Public Emergency Service Communication (PUF-AAA); National Electrical Code
Committee (NEC-AAC);Fire Service Section; Metro Chiefs.

Recommendation 23. NIST recommends the establishment and implementation of detailed
procedures and methods for gathering, processing, and delivering critical information
through integration of relevant voice, video, graphical, and written data to enhance the
situational awareness of all emergency responders. An information intelligence sector
should be established to coordinate the effort for each incident.

NFPA Comment: Related to Recommendations 15, this concept must remain
manageable by that individual or sector. One concern may be too much information.

NFPA PROJECTS: Technical Committee on Fire and Emergency Service Organization
and Deployment — Career (FAC-AAA); Technical Committee on Fire and Emergency
Service Organization and Deployment — Volunteer (FAD-AAA); Technical Committee
on Fire Service Occupational Safety (FIX-AAA) ; Technical Correlating Committee on
Signaling Systems for the Protection of Life and Property (SIG-AAC); Technical
Committee on Public Emergency Service Communication (PUF-AAA); Technical
Committee on Pre-Incident Planning (PIP-AAA);Fire Service Section; Metro Chiefs.

Recommendation 24. NIST recommends the establishment and implementation of codes
and protocols for ensuring effective and uninterrupted operation of the command and
control system for large-scale building emergencies.

NFPA Comment: Circumstances by which a governmental entity establishes a command
authority that is event dependent is critical. Smaller jurisdictions may have a one stop
procedure-regardless of the event. Larger jurisdictions may have a complex system that
has different lead agencies for different events. Such protocols should consider the event,
mutual aid from surrounding jurisdictions, and thresholds for assistance from state and
federal government agencies.

Jurisdictions at all levels need to develop and implement protocols that clear lines of
authority are established in advance of major emergencies. The recommendations made
in the report very clearly outline the steps that jurisdictions should take to improve their
command and control of large-scale incidents.

NFPA PROJECTS: Technical Committee on Fire and Emergency Service Organization
and Deployment — Career (FAC-AAA); Technical Committee on Fire and Emergency
Service Organization and Deployment — Volunteer (FAD-AAA); Technical Committee
on Fire Service Occupational Safety (FIX-AAA); Technical Committee on Public
Emergency Service Communication (PUF-AAA); Technical Committee on Pre-Incident
Planning (PIP-AAA); Fire Service Section; Metro Chiefs.
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Group 7. Improved Procedures and Practices

The procedures and practices used in the design, construction, maintenance, and operation
of buildings should be improved to include encouraging code compliance by
nongovernmental and quasi-governmental entities, adoption and application of egress and
sprinkler requirements in codes for existing buildings, and retention and availability of
building documents over the life of a building.

Recommendation 25. Nongovernmental and quasi-governmental entities that own or lease
buildings and are not subject to building and fire safety code requirements of any
governmental jurisdiction are nevertheless concerned about the safety of the building
occupants and the responding emergency personnel. NIST recommends that such entities
should be encouraged to provide a level of safety that equals or exceeds the level of safety
that would be provided by strict compliance with the code requirements of an appropriate
governmental jurisdiction. To gain broad public confidence in the safety of such buildings,
NIST further recommends that it is important that as-designed and as-built safety be
certified by a qualified third party, independent of the building owner(s). The process
should not use self-approval for code enforcement in areas including interpretation of code
provisions, design approval, product acceptance, certification of the final construction, and
post-occupancy inspections over the life of the buildings.

NFPA Comment: The recommendation should also extend to federal agencies as well.
This recommendation is simply good practice-both business and neighbor. The terms
“non-governmental and quasi-governmental” should be deleted. Additionally it should
address those situations where no Authority Having Jurisdiction exists, where the local
governing building regulations do not need to be adhered to by the party constructing the
building, and where self-certification in the private sector occurs.

NFPA PROJECTS: Technical Committee on Fundamentals (BLD/S AF-FUN); Technical
Committee on Uniform Fire Code (UFC-AAA); IFMA; AEBO Section

Recommendation 26. NIST recommends that state and local jurisdictions should adopt and
aggressively enforce available provisions in building codes to ensure that egress and
sprinkler requirements are met by existing buildings. Further, occupancy requirements
should be modified where needed (such as when there are assembly use spaces within an
office building) to meet the requirements in model building codes.

NFPA Comment: While retroactive imposition of building safety standards can be
intrusive, it is none-the-less good practice. Grandfathering concepts that allow other than
imminent hazards to remain in place have proven to be problematic. At first pass, this
recommendation needs to be modified somewhat to distinguish between removal of
grandfathering clauses and complying with requirements for new construction during
renovation type projects. The thresholds’ for change is quite different in these two
concepts.
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Certain requirements for existing buildings such as those pertaining to sprinkler
protection and fire resistance should meet the same level of safety required for new
construction when a renovation in contemplated. Additional regulations for existing
buildings, such as those currently found in NFPA 101, should be developed and adopted.
NFPA 101 does not recognize the “grandfathering concept”-instead, it mandates a
minimum level of safety and performance that applies retroactively to a building. NFPA
is strongly in support of the recommendation that high rise buildings be retrofitted with
automatic sprinkler systems. This provision is currently a requirement of NFPA 1 and
NFPA 101.

NFPA PROJECTS: Technical Committees for the Life Safety Code (SAF-AAC) and
Building Code (BLD-AAC); Technical Committee on Uniform Fire Code (UFC-AAA);
IFMA; AEBO Section.

Recommendation 27. NIST recommends that building codes should incorporate a provision
that requires building owners to retain documents, including supporting calculations and
test data, related to building design, construction, maintenance and modifications over the
entire life of the buildingss. Means should be developed for offsite storage and maintenance
of the documents. In addition, NIST recommends that relevant building information should
be made available in suitably designed hard copy or electronic format for use by emergency
responders. Such information should be easily accessible by responders during emergencies.

NFPA Comment: The retention of documents- including as built drawings, relevant
calculations and O&M manuals is important for future modifications or work on the
building. What type, and how much information should be available to first responders
will be a function of the extent to which government entities adapt to items in
Recommendations 15 and 23. Local issues with regard to information required by first
responders, the format of the information, and how much information is necessary must
also need to be addressed.

NFPA PROJECTS: Technical Committee on Fire and Emergency Service Organization
and Deployment — Career (FAC-AAA); Technical Committee on Fire and Emergency
Service Organization and Deployment — Volunteer (FAD-AAA); Technical Committee
on Fire Service Occupational Safety (FIX-AAA); Technical Committee on Pre-Incident
Planning (PIP-AAA); Fire Service Section; Metro Chiefs.

Recommendation 28. NIST recommend that the role of the “Design Professional in
Responsible Charge”ss should be clarified to ensure that: (1) all appropriate design
professionals (including, e.g., the fire protection engineer) are part of the design team
providing the standard of care when designing buildings employing innovative or unusual
fire safety systemss7, and (2) all appropriate design professionals (including, e.g., the
structural engineer and the fire protection engineer) are part of the design team providing
the standard of care when designing the structure to resist fires, in buildings that employ
innovative or unusual structural and fire safety systems.

NFPA Comment: Use of all appropriate design professionals should be integrated into
this recommendation. Unusual structural design applications must be over seen by a
structural engineer; unusual mechanical design applications must be overseen by a

NFPA COMMENTS
NIST WTC REPORT
P. 21 OF 22



mechanical engineer. Codes should continue to advance the concept of Design
Professional in Responsible Charge, or Registered Design Professional, but state
licensing boards should be responsible for establishing the areas of practice for a given
project.

Recommendation 29, NIST recommends that continuing education curricula should be
developed and programs should be implemented for training fire protection engineers and
architects in structural engineering principles and design, and training structural engineers,
architects and fire protection engineers in modern fire protection principles and
technologies, including fire-resistance design of structures.

NFPA Comment: This recommendation embraces a concept that is long overdue. In
some case, fire safety needs and concerns are addressed almost as an afterthought. Fire
protection engineers want to offer solutions to everyday prescriptive-based designs but
also to innovative architectural designs. Likewise, it is important for the architectural
community to be aware of the limits in fire protection engineering. Work among
affiliated groups such as NFPA, SFPE, AIA, NCSEA and ASCE among others would
help with the cross knowledge application desired by this recommendation.

NFPA PROJECTS: Professional Development Division.

Recommendation 30. NIST recommends that academic, professional short-course, and web
based training materials in the use of computational fire dynamics and thermo-structural
analysis tools should be developed and delivered to strengthen the base of available
technical capabilities and human resources.

NFPA Comment: Such course offering currently exist and broader availability of these
programs will help everyone to perform more concise analyses of buildings designs with
respect to fire events. Work among affiliated groups such as NFPA, SFPE, AIA, NCSEA
and ASCE among others would help with the cross knowledge application desired by this
recommendation. :

NFPA PROJECTS: Fire Science and Technology Educators Section
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In Page 1 of 1

Subject: NFPA COMMENTS WTC STUDY
From: "Solomon, Robert" <rsolomon@NFPA.org>
To: <wtc @nist.gov>

WTC Technical Information Repository
Attention: Mr. Stephen Cauffman

National Institute of Standards and Technology
Stop 8610

Gaithersburg, MD 20899-8610

Mr. Cauffman:

Later today, you will be receiving a tfransmittal letter from NFPA with paper
copies of our comments along with a CD. The information was sent for
overnight delivery yesterday (3 August 2005). | am also emailing the
comments to you as well in the enclosure.

| will also be sending you a supplemental email on two of the
recommendations (25 and 26) that | didn’t incorporate in the initial
submission. | didn’t realize that until last night.

Please contact me by email if you have any questions.

Robert Solomon, PE
National Fire Protection Association

—| NFPA COMMENTS TO NIST ON THE TECHNICAL INVESTIGATION OF THE WTC.doc

NFPA WTC NCSTAR INFO sorted.doc

— I NIST-Comments on NCSTAR 1-7 Appendix C.doc

Printed for wtc@nist.gov 8/8/2005



LSAOT °d

SINHIWINOD dV.LSON LM VdAN

‘Siskeue

a1 ut pajoudi oq PINOd SAqeLIBA
2y} Jo aouapuadapialur o)

Auym ure[dxy "sawI} UOTIBNORAY
Paseaoul asned pinom
uoneNdLAS UIIRnIUl 910J3q SAND

“UOIIENOBAD A1)

Surmp saousrradxa s ojdoad
paouanjjul Jeym Surpuesiapun|
01 yonw 9)nqLIuoy

I9SO[D 219m A31]) asnedaq

SOND [BJUIUWIUOIIAUY
AIOW INUNOOUD %05

1.UpY( "IdJe] UOTIENORAY
Tot paye)s Aay) asnedaq
SOND [BIUSWUOIIAUS 210
PaI9IUNOOUS S100[} JAYSIy

uo o[doad jeY) sisA[eue

Surduatradxa Aym 1em10q urejdxy] 10U SS0P Jopoul [esned Y] AU} WO1J T80 JoU S I] jnod 19[[nq yig 81 1
g sem THIM|
Iaye J00[} Y8/ 2yl Ised|
UMOp 2wod pey pasdeljod)
“3SBD AU 10U SI SIY) T DLM 210Jaq A[Ioys
ey} 20uapIad o[dwe A[[enioe smejs o w uass a[doad Jo|
S 9101} pue .:oumEsmmM dnoi3 a1 Jeyp uondunsse 20UUS puy
"90U2JUIS PUOIAS A} A9[(| SIY} JOJ SISEq OU SI 3JaY ]| o1 s1 210y ured vy 9uiod 12]nq pig +81 I
« PI[[P S1om
I DI uo yoepe oy 03 Jorxd g "pasde[[oo 7 DIM Uaym 20U2IUDS
DI urjuiod joedun oy mojaql  Jutod joeduir 21) mo[aq S1om pig qurod 19[nq)|
pareso] syuednooo uaaolg,| o[doad |1 A[uo o[ Spunos 1 B3P ION] Y ‘T'H'§ UONIAg €81 1
«"pare1adol pajeouny| 20UNUSY
Kjjenuew 947, "100C,, [eLIONpsy]  SI 9ouduas jo Suruuidog pug ‘RJng pig| €81 1
" sjuowaanbal 0Qog ..000S VdANS, U U ISB] O
VdAN poysnes aaey pnom” ", | [eLI0NpH| 9q pInoys 30u210)9y| pug ‘ydeiSered ise LS 1
“QuiBU sloyne
Aueg vy Jo 8unyjads 1001100U] suif doy 8 I
. " uOnONPONUI 3} 0} SIALLIE] pareounn AU UG
SpIEpUE)S pUE [BOIUYD], | [eLIONpY| ST Qouduas Jo Juruuidag|  Ise] ‘9[[ng payj] TIA[X I
# L9043
NOISIATA NOSVHII INHNINOD dqvd qHOVd dVLISON | A

SINHANDOA dV.LSON NO SINIIWINOD JIAIDAdS

OANI VdAN




LSAOT 'd

SINIININOD JV.LSON DLM VdAN

-o[dwexa ue se
V [[oMIEIS JO UOTIUAW 239[a(]

Jo opdwexa pijea e 1 usr

1001 WYL oW Ie Y Jemlierg
Jo uonipuod syJ, “syuednddo)
0) pakeal pue pajood 1, usem|
UONEBULIOJUT J[qE]IBAE JeT)

SI WS Jo[[nq s1y3 Jo jutod Y]]

0UIS ‘UOIIEWLIOJUL
1) Aejd1 03 uonsod e

Ul U23q 9ABY pP[NoMm O
"pake[al u2aq 2ARY PNOYS|
ajqessed sem y [[omnelg
JEY} UOTIBOIJ1IOU JBY) SAES|

A0UIUIS|
1se[ quiod 39]|nq P

881

« ruonenuy

e pey ] [ Jaquaydeg

Uo $19M0) a1} Jo sJuedndoo

941 JO 0001 IBYs PAjRlInSa S1 7],

-1 AVISON ul sisA[eue oy
PIm Jua)sIsuodul s1 jutod sty

‘000°T uewy

JoMO] JaquINU  9q pInom|
SIOAIAINS 29U} JO Judd1ad
XIS “000°T Pim dn
2wod 0 [ | Joqualdag
uo (ardoad 00091

Iano) Aouednodo Suipying
2y Jo juao1ad x1s ursn
sem /-] YVISON W
sIsA[eue o], "uonewIj
e pey sjuednooo Sulalains
31 JO 00° T 38t sKes I

jutod 39][nq /)

G81

{2UII] UONBNORAD II3Y)
PaseaIdUl JRI) [9ART O)
PeY ASY) 20UE)SIP ) SEM
7 Jeys A[9y1] 210U J1 ), US|
(sowm) Kejop 10Fu0[ asned
uonenoeAd JurumSoq|
2I0J3q P2I2JUNOJU SN
pInom Aypy ( UOIIBNOBAS)
3uLmp paIejunooud)

S9N 18 YoOo[ ATuo Jwr)
UOMBNORAD JISY) PasLaIoul
SOND [BJUSWIUONAUD
SuruNosUY

e} Papn|ouo)|

et sIsATeue 3y

PIp puy ¢1oedwi oy oy

NOISIATY

NOSVHY

LNHNINOD

dvd

HIVd

# L30dd3d
dV.LSON

e |




LSAO € 'd

SINHIWINOD dVLSON DLM VJdiAN

"QUON]

"UONEPUSIOD]

SIY} 9IN23X2 0)

K1BSS900U 9q [[IM IB) YOIBasal
pUE UOLIBUIPIO0) AIRUIPIORNXD
o1p 0o jurod 03 Ajdung

QUL "YSU JO [oAd] LYSIY|
B Im sSUIp[ing mau o)
uoneorjdde pojurf aaey|
AeWl TR SANIUNWWO))
SpIepue)s [eLIJBl

pue SuLesuISuU [RINJONDS
a1 10] [eoS w1} Juoj
[eI3UEISQNS 19UJRI © SI SIY ]|

I #93Y

0¢

10T

. "uoneorjdde
PIS1] OU ‘3Ie pue ‘a1om 1Y,

Juauiale)s ajeInddeuy

“3wpying|

o1 UI pasn S[eLIdEL
AATISISAI-311) paAeads

10y weidoxd ooueinsse
Anjenb e aredoad

ug1sap 1o 9[qisuodsall
euoissojoid ugisap
paI9)sidal oy ey sannbayl
$°0p uonR3S ‘000S|

VdAN ‘Aepo], “ased ap
10U ST STYJ, ..°*"SQI[qUISSSE
pue syuouodwiod|

Surp[ing Jo $159) 20UR)SISA
911} Ul PUNOJ SUCHIIPUOD

0} paWIOJUod ‘RIS

se yons ‘uonoaoid oy
aarssed a1 Jo uonIpPuUOd,
J|ING-SE 94} JBY) 2INSUD

0) sjuswannbax uonoadsuy
pue uonjeordde pray

OU ‘aIB pUE ‘aJom Iy, |
1y sels 110dar oy |

11ng plg

£ol

“Pak®B[al U29q 9ABY 1, UP[NOJ

11 05 ‘s1opuodsal Aouagrowy

01 9]gB[IBAR ], USEM UOTJRULIOJUI
S 30UIS 213Y UOIIRULIOJUT

"9[qessed A[LIBSSa09U
JOU ‘JOBIUT SEM [[oMITRIS
oY) ‘OS[Y (MaD JoAdY|
sJopuodsax Louad oo

NOISIATY

NOSVHY

LNHAINOD

dvd

AV

# 190499
AV.ILSON

ik




LSAOY d

SINAIWINOD dVLSON DLM VdAN

"QUON]

“UOIJEPUSLIIOIA ]

ST} 2INOIX3 0)

KIpSS300U 9q [[IM JB) YOIRasa]
PUE UOHJEUIPIOOD AIRUIPIORN XS
ot o jutod oy Ajdurng)

1S918[ A1) 0] 2DUIIJ ]
Kiojepuewl ® y3noIyp
000S VdAN u paidope
3q |7is 31 ey pajedionue
st 31 ‘pado[aaap usdq 2Aey
syustannbai oyeridoidde
Y DU IUSWNOOP)

Mau e 10 £ DSV

Jo 1red se Ajunwwod
FurrsouISus [eIIONIIS

ay) Aq padojeasp aq

01 paau [[1m KSojoporpowy
udisop pue uoneoidde
QUL "SI JO [2A9]

1y31y & im s3ulpying
mau 01 uoneordde pasru||
ARy AW JBYy] AJUNWIWOD
Suisouidus jemnonns

91 J0J [E03 WL WNIPoW)
[enueIsqns Jowpel B St Sy

C#°9

£0C

“SpIepue)s
[PLISJRW PA)RIDOSSE A1)
pue £ HOSV JO suonipy
159J8] 3Y) 0} AU,
Korepuew & ygnoxy
000S VAN ut pardope
aq [1M 21 Jey pajedionue
s1 )1 ‘A3ojopoyiow sty
pateidojut pue padojaaap
dARY SIUAWINIOP|

JI3Y) Q0UQ "SONIUNTULIOD
asoy Aq padoreasp aq|

0] paau [[im A3ojopoyiow
ugisap pue uonesrdde

NOISIAHY

NOSVIA

LINIININOD

dvd

JHovd

# 1L30ddd
AVLSON

JHA




LSAOS 'd

SINIHNIWOD dV.LSON DLM VdAN

“QUON]

*9UWIODIA0
01 93u[Teyo IMOIYIP B 3q
[Iim sty ‘padojaaap st poyaw
UOII09[[0D ®Iep [TySurluesul e
[UN ‘OS] "UONEPUSWWIOID]
ST} 9INOIXI 0] ATBSSIIU

9q (14 e YOIeasaI pue
UOIRUIPIOOD ATRUIPIORIXS
ay} 1o jutod 03 A dung

VAN Jo yuawdofaasp
AU} YIIM PAJRIOOSSE
sdnoin) yse], -s[qe[ieae
jou s1 Ajduns eyep
A1BSS309U 9Y) ‘SaoueISUL
Auew uf sgunes

2IIJ pUe UOKONISUOD

Jo sad£1 aaneuro)[e
91BN[BAQ O] POpadu 3
1M YOIBaSal JAISUI)XH
‘[eo8 uxe} 3uof ® SI SIYJ,

¥ 99y

S0

07

"QUON]

"UOT)EPUSWI WOV
SIY3 9IN03X3 0)

AJessadau 3q [[1M 1B YOIeasay
pUR UOIIRUIPIOOD AJRUIPIORI)XSY
atp o jutod o3 Adug

*$)USWNIOP
352y} JO UONIPI

15918} 91 0] OUIJ
AJojepURW B YSno1y
000S Vd:AN ut pardope
3q [qi 1 Jetp pajedionue
s111 ‘padoeAap u99q dAEY|
syusuronnbai arerrdodde
91} 0UQ "SIUIWNIOP
ugisap 1ay) Jo 1aed|

S SANIUNWIWOD S[eLIsjew
pue SULIQUISUS [eIIONIS
9y} AQ pa1BUIPIOO0D

pue padojaaap aq|

01 Paau [[IM SjuaweNNnbay
oy, 's3urp[ingj

A3U JO UOI3OIS-SSOID
peoiq & 03 uoneoijdde
yIm Aunwumod|
Surresuidus [eIMONNS

9y} 10} [eOF ULID) WNIPSW
[enuR)SqNS JOILI € SI SIY Y]

£# 03y

0¢

£0¢

"L HOSV Jo uonipay

NOISIAHY

NOSVHA

INHANNOD

qdvd

HOVd

# LIOdTd
dVISON

JHA




LS HA09 d

SINHIWIWOD dV.LSON DILM VdAIN

HINON

‘uonuane

Joynny uaa1d Suraq pue
passaIppe Apealje s1 ySLI ay)
M JUDISISUOD 3ouRULIOId
JUSWYSI[EISI Ay Jelp

pue ‘siseq ugisop pajedionue
uo paseq paysijdwoode

uaaq aaey SuSISop 9[qrUOSEAL
ey} SOZIUS0001 JUSUIWOD YT,

U} UO paseq ‘SWaIsAs
uire[e 11 0) pregar P

"UOIJEPUUILIOIAI 91
Ul PAlIIUSp! SYS1I 10)ed
S} JUIISISUOD S[AA]

0] SWAISAS uondaj0xd 211y
aAnde Jo duewIoyIad
oy Suroueyuo

JO uoHEpPUIWWII]

U PIM SINOU0D VAN

(AR5

90¢

"S9J1J 9IMIONIS IO SIsA[e

JO 10S 11 Op 03 A18SSAdU
urodos o) Jo owios

paddoip SYLIN Ul seguey)y

"P21991{09 J0U SI SIUSPIOU]
a11J JO SIsATeUR JO 110S
SI) Op 0] AIBSS203U BIR(]|

1T 91000
UONBPUIWIOIIY

07

‘ardound
‘uonguowredwoo
uodn paseq syuswannbax
BaIR puE JYS1oY

01 yoeoidde ajeuIe
MU B UIRIUOD [[IM
‘900T ‘000S VdAN Jo
UonIPa IXoU Y[, ‘SAPOd
Suiping [opow juaLIND
ul punoj sjuowannbax
BaIR puR Y31y

Sy} pue SUOTIBOIJISSE[O
UoMINIISUOD

M PIJBIOOSSE

BJBP PUB YOIBSal

Jo o] oy Aq parensny
A[owanxa u29q aAey
PUE SaNSS1 S SSAIppe

01 pALN 9ARY 000S

NOISIATA

NOSVHII

LNHNINOD

qvd

qHOvd

# L3043
AVLSON

EICk: |




LSAOL 'd

SINFNINOD dV.LSON DILM VdAN

saz1u300a1 Apealfe apo))
ULTE[Y 9.11,] [eUOHEN U],

"ug1Sop WoIsAS

91 Ul passalppe oq

0] paroadxa A[[eonsijear
pue 9[qrUOSEaI

u9aq 2ARY p[nom

Teym puoAaq 1ej 03 1007
‘11 quaidag JO SIuaAD
oy], "ea13op Juedyrudis
€ 0 somjrey juiod

o[3ws SuissaIppe ‘9po)
ULIE[Y 11 [euoneN

oyl W paziugooal

(S9[A3S 3INOII)

SJjoAd] dourtojred
1S9Y31Y 9y pasn aAey

0) readde syuowonnbaz
souewioyrad

JINOIID ULIEfe 911}

a1 “‘s3unp 1oy10 Suowry
‘€661 Ul Juspioul
3uiquioq o1 Joje
W)SAS WLIR[R 911 o1
Surpeiddn ur Aouepunpai
pue asueuro}ed 10y
SJUSWIAOUBYUS O1ISI[Ral
pue JueOPIUSIS 9pn[oul
PIP SW9ISAS uLe[e

913 T DLM PUB [ DIM
a1 Jo uBIsap Ay ‘Op-1
pue -1 Hoda1 10efo1d o
ul papiaoid uolpULIOjUI

NOISTIAHA

NOSVHIH

LNHNINOD

dvd

qHIVvd

# L3043
dVLSON

JHA




LSAO08 'd

SINHIWINOD dVLSON DIM VJdAN

10} PRIapISU0d A[[euLiou
oTe UeY) SYSLI JO

a8ue1 IaprOIqQ 21 Yonw
B IOPISUOD PUB 2A[0AD
A1aN1] 1im sdnoas yse)
359U} JO YIoMm 2} ‘S
Isn[ uByy JopeOIq SIUIAD
Py uonoun(uod ur pasn
9q Aew SwIdISAS uLIR[R
QI1j OUI§ “SUWIISAS JO
sad3 asowp Joj aouepIng
ap1aoid 03 sonponun
u23q aaey syesodoxd
puR SW2)SAS UOIIBOIJIION
sseJyl o dnoag ysey

® poysI[qeIso Apeafe
Sl 20PIWWOD dWes )
opmg Apedoig pue
9JI'T JO uondal01d a1
10j swiaysAS Surpeudis uo
sopIwwo)) unepu0))
[BOIUUR ] VdAN

ay Aq paynuapt usaq
Apusoal sey sprezey
pue sad£3 Aouednodo uo
paseq sansst (Kiqerjor)
doueurio}iod ssaippe

01 ys®) Jutof ® J0] poau
Y} ‘pajueliem 9q YW
souepm3 10jeais Jery
uonRIuS00a1 Ul ‘JISAIMOY
"$SLI 9} JO UOIIEN[BAD

ue AQ pouUILLIdIOP
99 1snu1 SoueULIO)Iod
Jo 92139p 2y1 Je1
# 1L30d9d
NOISIAFY NOSVId LNHWNOD dvd qHOVd dVLSON | 4dd




LSJO6 'd

SINFNINOD dV.LSON DLM VdAN

SI9PJIS SB OonS SJUIWI)
fempPnuyS €T°LT L

:SPEBSI MOU UOTIO0S
9Y], uaUI Ul Y3noud
IB9[O Sem Sloquioul,

01 20US19J21 OLI0UT © 181
9A91]3q 10U PIP 9NTWWOD)
) YUSWIANEIS 29NIWUIOD
oy 1 " slequiau,

2q 0] PapPUAWIOA]
A[eUISLIO Sem SUWIN]OD,
0] 20UIRJRI Ise] A1oA

S1) 18] SeM 9913 IILIOD)
a1 Aq apew UONEJIJIPOW
Awo oy, O19-a’1g]

Aq ,edounid ur paydenoe,
pue ‘ISIN ‘Pysmong
preyory Aq pantwuqns
sem (901#30T)LTE

-000¢ [esodoig

*STUQWIA[E [RINONNS

I0J syuswannbay Funey
QOUBISISIY 2] ‘LT L
UOT109S 1M SOUBPIOIIE
Ul 9q UOTIONOSUOD paje]
Jo sadA1 [1e e sannbay
(uontpa 9007) 1'1°T°L
uonass ‘000S VdAN

000G VddN jJo uonipa
"000$ VAN JO UonIpy  900Z Ay Ut paystjdwioooe
-98ueyp siyp) 90(T 9p Wl punoj s1 i se| u22q A[[en3oe
10021 01 1uodai jeury ayepdp)|  uonewsoyul pajepdn papiAoIL]| Sy [BOS LIS 1JOYS SIY ) L #99Y L0T 1
"SWJSAS ULIE[R 911}
# LI0dTA
NOISIATA NOSVHA LNHNINOD dvd qHOVd AVISON | AHd




LS A0 OT d

SINFNINOD dV.LSON DIM VdAN

*QUON]

"UOIJEPUSTI OO0 SIY) U]
PIqLIOSIP S[AAQ] 20uBWLIO)Id
91 13 03 payIpow aq;

01 9AeY A[9)I] P[NOM SaANIR[qO
pue sjeo3 9501} ‘saAn(qo
pue s1eo3 parjioads yim Suoje|
‘000S VdAN PUe 101 VJAN

ut 3813 suondo qgd Ym|

000S VdAN U pardope
3q |11 31 Jey paredionue
s1 )1 ‘ASojopopatu s1p)
parei3ayu pue padojaaap)
QABY SIUSWNOOP,

J2U) 90UQ "SANIUNTUTIOD)
asoy) Aq padofaaap oq|

0] psau [[im ASojoporauy]
u3isop pue uoneoidde
SYL ISH JO [9A9] JYBIY|
B [JIM SSUIP[ING M3U 0)
uonedtjdde pajiwif oaey|
Keuw 1Y) SATTURTIUIO)
SpJepue)s [el1o)ew

pue SuLeauI3us [BINIONNS
a1 10j [e0S8 w11} Fuoj
[en3UBISqNS JOUPRI B ST SIY )

6 # 99y

LOT

QUON]

"SJUAWNOOP 953y 2y Jo 1oedur
ay3 jo uoneue[dxa 1o11dx9
210w e ap1aoid ‘ajqissod |

"UONEPUIWUWO ]

s1yp Jo uvonejuawapdury
9Ul Ul PIA[OAUI

39 p[nom g1¢ 1DV
‘suoneoy10ads JSIV ‘L
ADSV MOY Je3]d J0U ST I

8 # 29

LOT

*P3322uu0d I

£} YoIyMm 0} summjod
ay) Jo yeyy) uey) ssaf

j0u SuryeI DUL)SISII ALY

® dARY [[BYS J[OYM B SE
3urpimq ay3 jo Lpiqey
) 0 [BIJUASSI IIB pUL
speoj A)iaeas surdried
SUWIN[0) 0} SUOIJIIUU0D
3o011p duiaey spapueds
pue ‘sassna) ‘sureaq

NOISIATY

NOSVHA

LNAHNINOD

dvd

HIVd

# LIOdTYd
JV.ILSON

k|




LSAOTT 'd

SININWINOD dV.LSON DLM VAdAN

HNON

"ISIX3 Apealfe

doueping pue sjuswaanbal
3uIA[0AD JE1 pUE

uorzeorjdde yoes 10y sprezey
pue syst1 2y} uo Surpuadop
ATea jiim siopuodsal
AouafIowd 10} papaau
UOIRWLIOJUI JO 99139p a1
o) $9Z1uS0291 JWAWWOD ],

SP32U 24 YIIM JUISISUOD

AU} ‘g1 UOTIEPUAUITIOIY

INO00 P[NOJ 1R S1UIAD
Jo 93ue1 a1 SurapISUOD
uonejaidiguistu

Jo Aniqrssod

9y], ‘joued joruoo

2y} Aq pataidiaul pue
Pa1da0o® ST UOHRULIOJUT
184} JUaIX2 1 SurpIedal
- pasn 9q JSnuI UoHNEd
uonippe uf ‘ue[d A19Jes
2JL,] 91 I 1190U0D

Ul payst|qelss oq pue
‘Anproey a1 Jo SYSU pue

3q 1snw papiaoid pue
Papaau ST UOTJBULIOJUI
SIUI UYolym 03 93133p

Jo aseo o
Ul Sy "SUOISIOQp [BO110%)

Sunjew w syopuodsai pre
0) SWJSAS uorejoid oIy

9A1}OB WOJJ UOHEULIOJUI
fyasn apiaoad o) pardepe

aq pnoys 3uipjinq

Ul SUOIIE}S PUBUIOD
Aouagowayeuy 1e soued
[0nuo9 ey 1daouod

o) PIM SIMOUOD YV LIN

vl 99y

01¢
607

‘sprepuels|

[BLISJRWI PAJBIDOSSE 1)
pue [ DSV JO suonipy
159]B] 92U} 0} 20U}
K101epURW B YSNOIy),

NOISIATI

NOSVHI

LINANWINOD

AVd

TIVd

# LAO0ddA
JVLSON

Jdd




LSdA0 T 'd

SINFNINOD dVLSON DIM VAdAN

HNON

“ISIX? Apealje
20uepINg pue sjuawaanbax
Suiajoaa Je1 pue

uoneotjdde yoes 10y spiezey

pue sysL1 a1 vo Surpuadop
Area [iim smopuodsar
KouaZIowe 10§ popaou
UONBULIOJUT JO 92I39p a1

1B} SOZIUF00a1 AW ST,

Ul PassaIppe Swo)sAs
uonosaloxd a1y aA130R

JO sniels 9y Woij IpIse)
. SUOnIPUOd A337eS 1|
JO snje3s ay),, SAININSUOD
JBUM TR pajou

SE)] 'SIUAZIoWS IAYJ0
pue 211§ 03 asuodsal pue
JUSWOT RUBW 9A1}00]J
AU} JOJ SUOLIPUOD

KJoyes 9711 Jo smels oy
U0 UOHBULIOJUI 9PN[oul
0} padojeaap aq (sased
swos u1 ppnoys sdeyrod
pue) pInoo Swa)sAs
SUOHEOIUNTUWOD pue
wrete 3113 jey) 1doouod
U 1pIM SINOUOD VAN

£l 29y

60¢

‘pasodoid uaaq

SBY SUIDSAS UOHIBOYIION
SSBJA 10 9ouepIng

PUB ‘90®JI9IU] 9IIAISS
oIL,] prepuels € Jo ugisap
a1 10§ sjuawannbal
sapn[oul Apealfe apo)
ULIelY 911 [eUONEN 91
‘€1 UOIBPUIWIWOIY 10J
JUSUIWOD A1) UT PAJOU SY

‘s1opuodsax
0] peonpoxnul
Anxapdwoo renuajod

pappe oy [pim Suofe
PaI19pISu0d 2q Jsnut

NOISIATY

NOSVHI

LNHAINOD

dvd

TIVd

# L40ddd
AV.LSON

JHA




LSAOET 'd

SINHNINOD dVLSON DIM VdAN

ueld

Ayayes an Suipjing

1P YIm OUBPIOISE

ur (uonenIUl OIJEWIOINE
Jo uiou uey) wyper)
K[[enuew paAalyoe

SEM UOIIBDIJIIOU
Juedndoo A)enul 03
SUBDW 91} SWIDISAS ULIR[R
Sy T DLM PUE [ DIM
2y] JO 25BD 3 Ul eI
Pajou 1] "passaIppe

3q 01 patoadxa syuoAd

Jo 93uea oy I9pISUOD pue
ue[g A19JeS (Aousdrowr)
9IL] Sen|IoR) 31
JojuowdoraAap o yum
1130U0D U PAYSI[qrISd

9q P[NOYS BLIOILID 9SaY],
"1 UOTIEPUSIWOIDY

ul pajou se AN[Ioe]
Jepnonued e 10} SYSUI pue
SpaQu 31 PIM JUIISISUOD
9q pINOYS SInIea)

asa1 Jo juswdo[anap
QU3 10} BLIDILIO 9],

*passaIppe aq 0)
POPURIUI SJUIAJ 31} pue
Anproey a1 uo Surpuadap
suonIpuod Jo a3uel
peoiq e 01 30fqns aq
ued (f] UOLIEPU WO

NOISIATY

NOSVHA

INHININOD

dvd

HIVd

# L40dad
dVLSON

LIt |




LSAO VT d

SINHININOD dVLSON JIM VdiAN

71 UONEPUALILLOIYY
0] asuodsai

o] Ul PAIOU SUIASAS
UOHEIYIION SSEJN JOJ
doueping Jo juswdofaaap
ay], -ooueping

SIY) QUIJa1 0] SANUTIUOD
[eLnsnpul Ay} pue
[BLISTRW XJUUR PAR[al

w1 poplaoid st aoejisiul
s1yy Jo Juswdoaaap

a1} 1o douepIngd pafrerdq
Juowdinba atp osn

01 papusluI suoneziuedio
a1 Jo sjuswaanbax

o) YIIm OUBPIOIOE

ul paledo] pue

‘padueLre ‘pougdisap 2q
[[BUS 201A10S 911 9y} Aq
asn 10} papraoid wdlsAs
uLre[e a11j atp jo suoniod
10J S[OBUOD pUB ‘SUI3)SAS
Aeds1p uonewIOjUL
‘sI0jRIOUNUUE
‘uonorpsun/

Suiaey Ayoyine

oy} Aq pamnbaiasoym,,
:S91e)s Juawamnnbal

YT "ISIN Aq 1daouoo
Ul poonponuUl SBM

JRL} 20BJIJU] DIAIS
211 prepuel§ © Jo ugisop
a1 10J sjuowannbal
sapnour Apeaife apo)
ULIETY 91L] [EUONEN SYT,

NOISIAHY

NOSVHI

LNHANINOD

dvd

HOVd

# LIOdTYd
AVLSON

4




LS AO ST °d

SINHIWIANOD dV.LSON DLM VJdiAN

“HNON

1By} S9ZIUS00a1 JUSWWOD Y],

a1 PIM SINdUOD VAN

S1 oo

0Ic

01T VdAN
d476 VdAN
V76 VdAN
0L VdAN
0C VdAN
P11 VdIN

10) SEOUQIRJRI PPY

*s311ddns Jomod
KouaZiows pue sduind a1y

‘sodidpuess 10j syuowonnbaa

‘K1reoy1oadg -suodax

S1y10ads 91 UIYNIM PAsSNOSIP

21om Je1 Syudwannbax

UIEIuod [[B SJUSWNOOP 3SaYJ,

011 V4N puedze
VdAN ‘VZ6 VAAN
‘0L VAAN 07 VdAN ‘1
VAN O3 S90USI9J0I PPV

[

60¢

9poD) UWIE[Y oIl
[EUOCTEN 21 JO UOLIPa
JX3U 9y} JOJ paonponul

ua2q Apeaife 2Aey

103(qns sup vo spesodoig
*SWAISAS UONEIIUNWWIOD
orper Surpnjout

‘301A 198 UOTIBOTUNWOD
Kem-om] Jo 103[qus atp
SSQIppe 0) PaYSsI|qeIsd
u3aq sey Auadoid pue
9JI'T JO UON1Rl01d S}
10J swaisAS SweudIg Uo
sonnuwo)) Sunepu0)
[BSTU9 ], VAN oW

Jo dnoi3 yse1 ® “001AI0S
suoydaa) 1a1y3yaay

palea1pap pajreisul-axd |

JOJ p3au 0) pIedal I

elalicYihaliie]

o0 pue o113 0} ssuodsal
pue yuowadeuew
QATIORIJR o1

ur 9[01 & Aejd os[e Aew

NOISIATA

NOSVHI

LNHAINOD

dvd

HIOVd

# LI0ddd
dVILISON

JHY




LS AO9T d

SINHWINOD dVLSON DILM VAN

“UOLRULIOJUI

sty Jo uonealtesaid oyeraqiiap
1o} syuowannbol woxy
11JoUaq pInom SUoOne[[eIS
Jo Ajuofew iseA oy je1p
AJoxI1 10U STI] "3SIX2 Apeaie
doueping pue sjusuwannbax
SUuIA[0AD JRY) pUR
uonestjdde yoes 10j spiezey
pue sysuI oy uo urpuadop
KJea [[m siopuodsox
Aouadiowd 10 papeau
UoHBULIOJUT JO 39139p o1

asay], “pasodoid uaaq
SB1] SWaISAS UOIILOYNION
SSEA] 10] QouepIng

PUR ‘90BJIAU] ADIAIIG
91, pIepuels e Jo ugisep
ay 10} syuswonnbai
sapnjoul Apeaife apo)
ULETY SIL] [EUOHIEN 91
‘€1 UOTIEPUSWWIOY JO]
JUSWWIOD 3 UI PAJOU SY

‘uone[EISul

Jo Ajtofeur 3seA 91 10]
AJreroadse ‘ojqeuonsanb
QJOW ST SUOTIBS1ISIAUL
juonbasqns

10} UOTJRWLIOJUL

sy} 2A13s31d 0) pasu ayy
IoAOMOY ‘uel] A190)eS
SIL] 92U 1PIM 1190U0D

Ut pagstiqe)sa aq pue
‘AN[108] 91 JO SYSLI pue
SPaou 91} YIM JUI]SISUOD
9q Isnw papiaold pue
PapIou ST UCHTRWLIOJUI
SIYI YoIym 0] 92139p YL,
‘s1opuodsaix Aousows
10} uonRULIOJUl

dlqenyea JO UOISSIWISURT
2IN03S 9)IS-}JO SWI}-[eal
apraoid o3 pado]aadp

9q (SasBD QWIOS UL PJNOYs
sdeyiad pue) pinod
sura)sAs ye1 1doouod

NOISIATY

NOSVHA

LNHNNOD

Jvd

CRAL

# L40ddd
AV.LSON

JHA




LSAO LT d

SINHIWINOD dVLSON DIM VAdIN

FoTeISHOHR
pus-suorsodxa [puspooe
PUE ‘somj ‘Surulem paoueApe
JUDIOLYNS INOYPIM SUBDILLINY
‘saopeulo} ‘sayenbipres Jofew
*sa8eno Jomod peraidsopim
Se 1ons saruadiourd
9[eos-93.1e[ 10 oy1oads
-3urp[ing 03 anp syuednooo
Jo uonjensead gurp[ing

[[1J 4foHH3 9)2pOWILIOIDR 0)
paugisap oq ptreys s3uIp[ing
111 121} SpULWIWIONa I SIN

Jofew ‘sageIno Jomod woxy

Su1pyIng [N} 91BPOWWOIIR 0}
pougdisap 3q 01 waIsAs ssa130

JO 35N 9[qRUOSEAI B JOU S1 ]| °7

e 10} 3mod Suness e se @Ccu
juasaxd 03 speou L SIN "Sueauws
JO BLIOJLID SUIZIS WIA)SAS SSaIS]

atp Joypaym Aes saop I] ‘ydfey
10U SI UOIEPUSWILIOdI YT, |

‘So0peuIo] ‘sayenbipies
JeYy uey I19jeaid aq pnom
Jey Surp[ing oy 0] ynesse

ue saonpoad Jey yoeye
JSLIOLId) B J3)J® UOIIENOBAD

oy} amnbai 01 $901N0sa

"JOpISU0d 01 OY
UED I8} UOT)RPUSLIIOIAT

Aour,, Jeym Jo djenbopeul
9Ie SOPOY [9POW JUSLIND Sy

2ouepIng ap1aoad prnoys
31 *S9LI0]S JO Jaquinu

uo Juopuadop Jurpjing

® JOJ SWIT) UOIIBNOBAD
[y a1qeidaooe

Y} PUSUILION]

01 31qe jou st LSIN

J1 (4 uonepUAWOIY
Ul pasn Se SALI0)S ()7<
‘o[dwexa 10§)  sSuiping
I1e3,, AQ sueaur 31

JeyM QUOp Joylaq pInoys
JSIN “paruswoidun

pue po0)sIapun

2q 01 [eI12uaF 00}

S1 JB1) UOIIBpUAWILIOID]
e ut J[nsar  sjuednooso jo
uonendead Surpping [y
ATHNLL 21epowIwiodoe
0),, spiom 9y, ‘|

L1933y

11¢

“JonpoidAq

e se paysijdwoooe

9q OS[e ABWI UOTIBWLIOJUT
21 Jo uonearesaid
‘pasn sa130[0UYo)

213 jo oouanbasuoo

£ sy ‘uoneosijdde
Iernonyed a1y 10] papaau
SB 91S-1JO UOIRWIOju
JO UOISSTWISURD

oy} Ae[IOE]

[ Jey) JouuBW

® Ul 9A[0A3 0] [enjuajod
311 9ARY SWI)SAS

NOISIATY

NOSVHY

LNHANNOD

dvd

aovd

# 140494
JVISON

JHd




LS HO 8T d

SINHNINOD dVLSON DLM VdAN

‘sIopuodsax
£q ss200® LousgIows 03
aNp MOJJIIUNOD J)EPOUTUIONDE

‘Bumnsnd ypiom s1 pasealour aq
(pp 15[ 10u) X LIDVAV
$SaI30 puR [[omIIE]S,

JBY) UOLRPUSUIWIOI S, I SIN
‘UOTJBNOBAD [[1g O} A[urew
$9IB[31 /| UOHEPUSWIWIOI ]
Je1]) UdALD) “(100p

931eyOSIp 9INSO[OUD JTR)S I

Je pue I1e)s 9y} Uo) MO[}I13)unod
10J PSpaau SYIPIM WnWIuIug
a1p 3uikj1oads 4q 9007

‘Popaesu
st s;epuodsai Aouagowd

01 aJenbape aq pinoys Aoedes -000S VJd:IN PU® 900Z-101 1O} MO[JI2)UN0D ydes3ered
TOOp 93TeyDSIp JTe)s pue Jeig VN U 20SST MO[1Ia1unog 91epPOWWOOL Urew Jo a0UdUas
Anoudeoxo-pus-fomang 9t PoyIpod SeY VdAN| 01 UOIBPUSWUIOdL ay ], ST LT #9999 11T I
“oE)Ie IS1I0LID) Yons
19 UoOIBNORAS FUIp[Ing
-suorso[dxa jejuaprooe [[MY 1ePOWUIOdI®E 0]
pue ‘sony ‘Sutulem peoueape | POZIS 3q O] WAISAS ssa130
JUSIOLYNS INOYIM Suesumy | W 21nbal o ojqeuosear
‘seopeuio} ‘sayenbypies lou st ‘suoisojdxa
1ofew ‘safeino 1omod | [EIUSPIOOE ‘saxyy ‘Bulurem
woy pajoadxa 2q ued uey padueApe juaidyns
atow JurAue op 03 paroadxa NOWIM suedLLINY
3q 10U pnoYs SWasAs Ioyo | ‘SPOPELIO) ‘sayenbipred
oy ‘sue[d.e UB WO UOISI[[OD Jofew ‘safeino romod,,
e Aq se yons ‘pastworduwod woxy 18y} uey) 131ear3
s1 uono930ad Js3ewnied 3q pnos Jewp Suipying
atp J1 “1ouniod Surpping | U O3 JNESSE UE SoAJOAUL
o je yoene JsuoLR) oY) | SPENEISLIOUS), B[ T
juaa31d 0] usye) aq 01 pasu
sde)g “suoisojdxa jejuaprooe “3uip[ing Ienonred
pue ‘sanyj ‘Suliiem pasueApe | e JoJ uonsanb oy omsue
JUSIOLNS NOIIM JURDLLINY | 0) PP sisA[eue 3y} uo
# L3043
NOISIAHYA NOSVHI LNANINOD) dvd TIVd AVISON | A0




LS JO 61 °d

SINANINOD dVLSON DILM VAdAN

, SIOpUBLITLOD

JUDPIOUL AJIS-UO JO UoIsiatadns
2y Jopun pue ‘SIEIS

31 35T 0] 9[qeun SIM IS0

10 syuowrnredwur A3rjiqow

IM 3SOY) 03 PaJoLnsal

aq pnoys pue sue[d uonendBAd
s, 3uipping 9y Wt o pafeds

3q pINOYS SI10IBAJ[S YINS JO
as) "paddoss Jo poj[eoas usaq
1,USABY PUB 9D1AJ0S UI [[13S OI8
Ao J1 pasn aq ued (¢ SIOIBAJ[D
Ie[nga1) SI0JeAS[S ‘SASED

Qwos U], :2q JYS1w suoonnsul

Pim syuednooo ‘uorsiazedns
Iopun pasn a1e SI0JLAI[D

o §1 [STUEa) oIS

S5%] SI0TeAS[d S, AEp0] INq

TWOTRULIOJUT popaaul 1Iogjo pue
“SOU) JIEM Pajoadxe "I0JPAI[D
31 JO smejs sunerado

03 Se JOO[J yoea U0 SaIqqo]
I0TeA[@ ap Ul UOBULIOJUT
Swin-[eal apiAoid [im
SI01BAS[9 JO UONEIoUas mau

2 1e1) paoedxa S]] “A19yes
1oy Swzipredoaf ‘qiem

01 2nURUOJ ABUWI PUE ‘TRl
mouy jou [Im sioojj Joddn
uo sjuedndd0o ‘Aouagiowd

a1 SuLnp 991198 JO IO

03 s1oieAd[o o1} J] “CYoFeasad

HMO-STESHN-HHUMOYS
s8)-103U0[ yonuI aye) ued

¥ UOTJBROBAD A1) ‘SIOJRAD[D
Ioj yrem sjuednooo 3urp[ing
[[eJ] ‘SIOpUBWIWOD JUSPIOUL
a1s-uo Aq op 0} pajonnsul
Aporjdxa aq Ajpenusjod
PINOM S92NOBAD JBY)

s3ury ayp Jo duo 3q pNOYS
pue pasiazadns IO pa[[oLU0D
3q PINOYS UOIIENORAD
Kouagiews ue JuLmp
$10JBAQ[9 ATRUIPIO JO 3SN
9YJ, "UOISNJUOD 9JBID P[ROD

. paddoss 10
P9J[BO1 U22q 1, USARY pue

9SOLp TBYM SOQLIDSIP JBL) pue ‘aseayd Surpaceid o QOIAISS Ul [[1IS oI Aot} qired
20U uas A1ojeue[dxa aeredas 101penuOod 0] SWaas (q) 1ed [ J1 pasn aq UBd SI0JBAJ[
e i aseayd parejop aoejdoy | ur aseiyd Isef oy ‘USRIIM SY Je1p pUR ¢, 919[P(J ‘91 999 112 1
# 1L30ddd
NOISTATA NOSVHA LNHNINOD dvd qHIVvd AVLSON | AHd




LS A0 0T °d

SINHIWINOD dVLSON DILM VdAN

** ' UOTJBNORAD

-J[s 10j sueaw € papiaoid

3q pinoys sjuednaoo pagua|[eyd)
Aunpigow “o[qissod 9a13ap|

21} 0} — JudWE}S Y} AJITend)

{91BNOBAD-J[S
01 9]qe 9q JoA3 9 P[NOM MOI]
"TIRYO DBAD UE 0) POLIDJSUET)
99 1,Up[nod 3 .QEM_

ue Aq awn-|[ry parueduwodd
SEM PUB POYORIIE JOTR[IIUAA|
B IIM JTBUD[OAUM OLIIOD[S)
ue pey oym 7 | Iequoydag)
UO PO[IIY UBWI B Sem 1Y

‘uondo ue 12A3U
[[14 UOTIENOBAR-J[9S WOYM
Joj a1doad 2q (M a1y

QUIUIS

I3 (Q) LT
UONBPUSUIIOdY

117

"LSIN
q PopUAWIIOIa] JUTUIET)

S UT pasn 3q Ued a5eusIy
PATINDa1 911, "UONONIISUOS

A3 10J 938UIIS Te[TU
$20mbar 900S VdAN "'SSHOOV|
JO0Y ON 10 SSHODV 400
Spealjel usis e AQ paJeusisap
3q 15N JosIat) Joe] oy

10 SS200¢ JOOy Sa110)s 210w

10 9Al SUIAIOS SITEIS SUIISIXA
pUE MaU JJoq 10] 95 C U3y
Te)s sannbal 107 VAN

"A[PAIID9}J0 2UOP 2G P[nOD

31 JeU) QUILLISOP QU3IS U0
S[e1o1J0 SUIp[ing O 31y 3y} JI
‘panpadxa aq ueo sjuednooso
IOYI0 JO UOTIBNORAT]

‘s100[} Joddn woy pajsisse
A[JURIOIIJ2 9q UBD SIEIS

3U 95T 0] 9]qeUn SIMISYIO
10 syuownedut A31j1qow

NOISIATY

NOSVHA

LINHIWINODI

dvd

qHOVd

# L3049
AVLSON

JHA




LSAOTC 'd

SINHIWINOD dVLSON DIM VdIN

SE [[om se ‘suolsiaoad u3iy
JX-[BUONIAIP PUR JIX3 9ARY
000S Vd:IN Pue [0T VJAN

'SUOIIRISPISUOD Adeded

Jo sasodnd Joj paypaid s
SITE)S JOSSIOS JO IPIM ) Inq
91x9 9uo A[uo Juipaoid se
SITE)S JOSSIOS JIPa1d APUSLIND

000¢ VdAN Pue 101 VdAN

‘Apris 1oyiang

SPaaU SSOURJOUIA FULINSEIW
Jo poujoul oy ‘omy uep
alow Jsurede 309301d 0) pasu
91} JO MIIA U] "SUOTJBIIPISUOD
peaads any pue

dyours uo paseq st uoisiaoxd
VAN 9YJ, "wa)sAS JopL1Iod
JY-1 wnwrimw e £q papiaoxd
st yyed yons aroym _ ed
Suny[em,, 9y se 0] s19Jal
JISIN Teym BIA pamseow

3q 01 ssoudjowal Jurad

000S VddIN Pue 101 VAAIN

"PAASIYOE 2q UBD SSOUSIOUISI
JO 1oA9] oqmadacoe

ue papiaoid pojunoosip

3q jou p[noys Suip[ing

© JO 3100 Y UIIM STR)S
31%2 Jo Juswadeld oy, ‘Apmis

Ioy}any poou SSIUIOWAT 31X ‘papaau
QUON PUE SSOUSIOWNAI SS300R X | ST UONEPUIWIWIOIDT S, Q1 o9y ratd 1
# LJOdHA
NOISIAHYA NOSVHd LNHNINOD dvd CRAL dVLSON | 40d




LS AOTT d

SINHWINOD dV.LSON DILM VdAN

HNON

"padojaaap aq 01

ungaq Apeaife sey aoueping
12y} pue uonesrdde yoes

I0J SpIezey pue SYSLI Y UO
Suipuadsp A1eA [[m popesu
UOTJRLLIOJUI JO 3ITop o1y
1B} SIZIUZ0091 JUSWWOD Y,

211, [BUCHIEN] 913 10
pasodoid uoaq Apeare
SBY SWA)SAS UOTIBOITION
SSB]A] 10] Qoueping

‘€1 UONEPUSWIIOIY 10]
JUSWILIOD I UL PAJOU SY

‘ueld

ISSHANENE Eli RN
1190U0D Ul paysl[qeIsa

3q pue ‘AyjLoey

Y3 JO SYSLI puB SPaau Ay}
A JUQISISUOD 3q 1SN
papraoad ST uoneuLIOyul
SIY} YoIym 01 99139p oY,
‘61 UOIIEPUSUITLOIY

i pajedtpul se
syuednooo Suip[ing pue
s1epuodsar Aouagiows
10} UOLJRHIIOJUI
Kouadows Ajowm) pue
PRIBUIPIO0D ‘a)eINooe
Surpiaoad jo 1dasuoo

U PIM SINOUOO VILIN

61 29

£IC

"$101eA9[d

elA [oaeD sjuednooo urping
pue ‘pasn A[jewiiou Jou org
SITE]S 31%3 313 AIaym sSurp[ing
[1e3 ut Juersodunr Ajrenoned
ST S1], 'UOTJBULIOJU]]

PIpasu PIM sopuodsal
Kouagiow pue sjuednoog
109 9apiaoad ey o8eusiy
negs eroads 10j sjuswannboy

NOISIAHTY

NOSVHI

LNHNINOD

dvd

HOVd

# 130494
dV.LSON

JJAd




LS HO €T °d

SINHIWINOD 3VLSON DIM VdAN

"$S9008

asuodsax AouaFrewe ajelIo8]
puE UOIBNOBA JoJ A1tuniioddo
Tenba ue syuednooo [je moj[e
Aew yo1ym ‘S3JTASP JUISIP
HoMIFIS PUR ‘SADIASD

2deos? 10119)X? ‘SI0JBAD[D
pausprey/paldajold Surpnou
‘asn aminy IoJ pajen[ead

2q pfReYs se130[0uyda)
UOI)BNOBAD UONRIdUST

JX3U pue JUS.LIND JO aFurl

117y 943 JeY) SPUSWIWOdI TSIN

UOHOTLGSUOD PAIBIJOSSE

9y} ssaIppe 0} paroadxa

2l 000S VdAN Pue [0]
VdJAN ‘parerdwoo uaaq sey
109foxd a1 jo uonpiod sis[eue
pIezey oy} 20UQ) 102 Jey
u Sunedonred st vdAN pue
SIOJBAS[S POUIpIRY/Paloaloxd
Jo Aupiqisesy

oy SuiApnis APULLIND sl
L1V FASYV jo dnoig ysey v

‘Jonpoxd

I SIQLIOSIP 1913 , SI01AP
JUSDSIP JBIS,, WA} AU, 'STels
uo syudwaeduwr Anjiqowr

s suoszad Fuiaowr 10
.SIO1ASP JUIDSIP JBIS,, JO 98N
oy} uo douepIng juesyrudis
1310 1M 900T-000S

VddN PUe 9002101 Vd:IN

. S9D1AID

JURDSIP IB3S,, 0) paSueyd
3q P[NOYS SIIAIP
uoneSIARU [[omIIels,,
ULI3) 31 Jnq ‘papadu

SI UOIIEPUSIITIOIAT A,

0T 93y

vi¢

"SaInjew spasu

359y} Jo Surpue)sIapun
oI se awin)

IOAO 9A[0AD pue FuroFuo
2q 0} A[N1] St souepIng
styy, -eouepms pasodoid
) Jo Juaurdofoasp
Ul PIOPISUOD UG dARY
UOTIBPUIWIWIODAI 1) Ul
PAQLIOSSP SUOTRIIPISUOD
PUE saInjes) 2y

JOo AueIy "opo)) WlIRY

NOISIATA

NOSVHA

LINHININOD

dvd

HOVd

# LI0dTd
AV.LSON

JHd




LS A0 VT °d

SINHNINOD dVLSON DLM VAIN

"$52001

asuodsai1 Aouagawa ajejioe]
pue uorendeA? Joj Ayunyzoddo
[enba ue syjuednooo [Je mo[e
Aewr yorym ‘SIOTASP JUSISIP
HoMABIS PUE ‘SOOIAD

odeosa J01121X9 ‘SI0IBAQ[D
pauspiey/paidelord Furpnjour
‘asn 2Imny JOJ polenjeAd

2q pfreys sa1Sojouroa)
UOIIENORAD UORIOUAT

XU PUE JUILIND Jo oFuel

110 33 J1BY} SPUSWIWOIRI I SIN

dU) ssaIppe 03 pajoadxa

a8 000S VAN PUe [01
VAN ‘porejdwiod uaaq sey
109loi1d a1y Jo uoniod sisA[eue
pIeZEl 91 90UQ) 1IOYS I8y
ur Sunjedioned s1 VAN pue
SIOJRAQ[® PouspIRY/patdalold
Jo Anqiqisesy

ay) Suidpmis A[JuaLmo si

L1V HAISV Jo dnoi3 yse) v

“Jonpoid

A1) $oQIIOSIP 19139q _,SO1AIP
JUIOSIP JIEYS,, ULID) I, 'SHBIS
uo syusuLedun A3ijiqow
s suosiod Suraow Joj
SDIADP JUSDSAP JBIS,, JO asn
) uo dduepIng jueoy1usis
1340 [[14 900Z-0005

Vd:AN PUB 900C-101 VdIN

..’S01A9p

1U3ISap J1EIS,, 0) paueyd
3 P[NOYS , SIJIASP
uonediAeU [[ommels,,
WiI9) 2Y3 Ing ‘papaou

ST UOIJBPUSIIOIAT AN,

|

vic

“pIepue)s Jonpoid pajefas

oy Surdoraasp s1 dnoid yse
SIOIAJ(] UOHBNORAT [RUIAIXT
Suipping asty Y3IH ‘LL'90
HINLSV (3u2083p-pa[[0nu0d
‘somyo ‘swiojrerd)

$201A9p odeosa 10119)X2

Jo asn a1 10} saurepIng
dofeaap 01 000S VAN

Pue [0 VAN JO SI[Ad
UOISIADI JX3U 1) 10} pajoadxe

urege axe syesodod orjqng

'S[reiep

NOISIAHYI

NOSVId

LNHWINOD

dvd

HOVd

# 1L90d9d
AVILSON

Lt




LS AO ST °d

SINHIWINOD dV.LSON DLM VJAN

'sjoo0301d

pue saxnpacod “** S101BAJ[D
pauapley A[jeinionns pue
pa1oajoid-a11y Jo uone[[RISUL
Q1 SpUAWILIOdI T SIN

£q sqed J0JBA[D JO asBI[I
9J0UIdl,, UL} 3 JO 9SN

sy ut SuISNJuod SI WANS
S "UOHEPUIWIIOIA]
oy19ads auo 0 peaye Sudwmf
910Jaq ApPNIS 2[qBISPISUOD
spaau 109[qQns amus

9y, "UOIIBPUIWIIONI [[BIOAO
2y} Jo amjeu [e1ousd a1 M
JUSISISUODUL ST _ B, WAIGNS

‘SisA[eue pIezey
da1suRYaIdwod B 0JUI [[oMm

s1 $s9001d 3y, “110JJ9 181

u Sunedonred s1 V4N pue
SIOJBAQ[d pauaprey/paidaloid
Jo Aiqisesy

oy} SurApnis A[JuaLInd S1
LTV HASYV Jo dnoi3 ysey v

"PaleIop 2q pinoys
&, WAAIQNS Inq ‘papasu
SI UOTJEPUAWIIONI Y],

12399

14%4

"pIepuess jonpoid pajejel

o1p Surdoraaap st dnois ysel
SQOIAS(] UONBNORAT [PUISIXE
Suipying asty YSIH ‘LL'90

d LSV (3us0s9p-pajjonuod
‘sonyo ‘suriojierd)

sao1Aap adeoss Jor1a)xa

Jo asn oy 10] sauljaping
dojeaap 01 000S VdAN

PU® [0] VAN JO S3[40
UOISIAQI 13U 31f J0J pa3dadxo

urede are spesodoid orqng

‘S[telop
uoIONISUOD PAJRIOOSSe

NOISIATA

NOSVHA

LNHNINOD

dvd

HOVd

# LI40ddd
AV.LSON

Jdd




LS 09T 'd

SINHIWINOD dVLSON DLM VdiIN

QUON]

QUON]

"s3urpying
[EIIUOPISAIUOU ‘Mo

03 uoneotdde Pim [eo|
W9} WNIPaW & ST SIY]]

LT # 99

L1

‘Swa)sAs uonoaoad

911] paseq Jojem JOJ UOHUSIAL
SPI003I UO SyuAWRNNbaI

GC VN 03 30UaI3jal ppy

ST V4IN
Jo sjuawannbar a1y 9010§uS

pue 1dope suonorpstm(

[800[ puE 23e)S O

JBY) PUSWIWIODA] OS[B P[NOYS
310do1 91 syuawaanbal
9531 UIRIUOD JOu AeUl SIPOD
[opow o1 S[IYAL “WAISAS
93 JO 3J1f o) 10] paurelal oq
SwIA)SAS paseq Iajem ) JoJ
spJooal [euwIS1Io oy Jetp Jep
sanmbai ¢z VJAN Apusim))

ST VdAN
S SJUWNJOP yons

£q pannbai Appuoruno
SI YoIym UOTIRWIOJUI
UI9)SAS JO UONUR)AI
0] 90U9I19J31 PPy

LT

L1Z

‘Iim A91p se

INO IRYS S[IEIDP Y} 19] pue
purw ur am3o1d S1q ay dooy
01 1539 SI J1 UONIEPUSWLIOIAI
SIY) 10, ‘sIsA[eue pIezey

sy patojdwoo sey dnoid yse)
NSV 24 [QUn Mou Joj aur]
QU3 919[9p 01 153 SI 1 “yuBoW
SIOUINE S, UOHEPUIUIWION]
QU3 JeUM JOU ST JB1p JI UoAg
"100[} ® 01 uoneIado g aseyq
Iapun ua)e) SBY MII ISI1J AU
ey} JOIBADO U  FUISBI[IL,,
Iopuodsal Aouagiowd

Iaylo awos 03 392[qo

pmom siopuodsal Aousgrauwra
ISOJA .. Teuuostad AouoF1owo

NOISIATY

NOSVHA

LINHNINOD

dvd

HOVd

# LA0dHd
JV.ILSON

iR |




LS AO LT 'd

SINHININOD dV.LSON DIM VdAN

-qns 3s3Y) ‘SOPOd SWOS U, '¢

"uonOINISUOD)|
Swey poom [euonIpe)
Surpnyoul ‘uonONIISUOD Jo|

sadA) 1oyio [[e ST GAT 2dA T, T

"UOTIO3s FuIurewl

o1 INOY3NONR sIaquinu AJIpo]
' (ATeUIpI0a[qSNquIod) GA
odA 1, pue ‘(zoqum AAedY) HA]
dA 1, {(21qISnquIOdATRUIPIO)

"UOTION[SUOD JUIRLJ
poom [euohiipen; 03 pajiwii]
K[9]0S 10U SI UOTONIISUOD
A odA]1 “seusiew
3[qQNISNGUIOOUOU 0} PAIUWI]

A19[0s 10U 218 A3 — SIUSUI[D

[eINONAS A[QIISNGUWIOD

-pajwii] JO UOISN[OUI Y MO[[.

uononnsuod 1 2dA 1, pue

- AIqusnquiod,,
PRIOPISUOD ST UOTIONIISTUOD
A 2dAL ‘oym ¢ Areurpio,,
PRISPISUOD S UONINIISUOD
I 2dA 1, “oS[y ‘S[erownp

€111 2dAL ‘(s1qusnquuoo-uou)] [ adAL ‘OS[y 'SUOIIROLJISSE[D uewoy Ul pajuasaid uoneoyisse[] 134!
ZII 2dA 7, ‘(aansisazany) 1] 9dA Y uonoNDsuo)) Jo sadA 1, 9q pPInNOYS UOIONISUOD) UONONIISUO)),
JJe S9130F918d UlRW Y, '] Jo uoneyuasaid Joa1100U] JosadAJ oy Uo U013y wi I-1
*[, UOTIBPUQWIIOOY
‘1 AV.ISON 01 asuodsas
'000S VA:IN] Ino 99§ “mou a3enJuej
‘o8 ueyp sy JO UOTIPa JUDLIND J03[J91 0)f SIY) SUIBIUOD 000S VLIN
1091301 01 11oda1 [eury AJepdn)|  parepdn oq 03 spaau aenSueT JO uonIpa 900z AL 1 Surpur]] AT I-1
. SaueorLny o3 auoid are Jey)
suordai oyde30a3 u1 pajeoo| ‘pauonusw aq
s3uIpyinq u1 pasn SWAISAS| JOU P[NOYS ‘9I0JeIN ‘puUr
aanv01d 1edwr pue sioop $2I09 10JeAd[9/ARMIIE]S
‘uonenyis siy} Joj padojoaap| ‘S[fem UIRLIND POZR]3 ‘SMOopuIm) 3o Kui3ajul [eINIONNS
9q prepuess 1s9) @jexdoidde]  I01109X9 $19A00 UOTIEOIJIOAdS o) SururuLIsIap 10J
UE JBY) PUSWWOAI PUB 96614 SIUL,, :Suimorjo} oyl sajels|  prepuels 3s91 ojeridoadde
NSV 0] sdua1e)al 3133 96619 WISV Jo 2doos 2y Ue 30U S1 966 1H LSV 8 Suipurj] 3 -1
's3uIp[Ing e
10} syuawannbal ugisap
asdeq[oo aa1ssardoad
s91810d100UI JUAWNOOP
wop3ury] paytup)
“SWEU JUIHINOP PPV iyl [OIYM AJLIe|o 3sedld L Suipury] ! I-1
# LI0dTd
NOISIAHTA NOSVHI LNHNINOD dvd AIVd dVISON | 434




LS O 8T d

SINIININOD dV.LSON DILM VdAN

« Pasn 2q p[noys

UOIIBOIJISSBIO YoIym A®S joU
opuonPNYsuod jo adA) 1ses| o
Jo syuowannbai oy j0oui 1 TR
AJuo amnbar sapoa urpping

243 [opowIyo [Ie ‘g SSB[D 10
V1 SSB]D SB Yons ‘UOIIeOIJISSe[O
UOTIONOSUOD QUO LB} 2I0UI

Joy sayenb Surpying e J,,

JuaWwIAe)S JleInddeu]

a1 sa1es (uonipe
£007) T'1°T°L uonaag
‘000S VAN ..'pasn

3Q PINOYS UOTIBDIJISSB[D
PIym Kes jou

Op $3pod JuIp]Ing A1 Jo
ITe ‘g1 SSB[D 10 Y Sse|)
SE [ons ‘uonedIJIsse[d
UonNONISU0d

SUO uey) SI0W 10
saytenb Juipying e Ji,,
— JUSUIDIE)S J1BINOIRU

ydeidereq pug

144!

1-1

(S1USWWO? JO pus

e UMOUS J[qe],) :9]q®) SUIMO[[0]
o Suipnpour £q peyrdus aq
Arw SOpPOY [opoW SNOLIBA 9 U
uononnsuod Jo sadAy Juaayp,
a1 usaMIRq suosLedwo))

STeel 1(zee aj
¢8-9) A1eAn0adsar ‘sioofj pue
‘SuIeaq ‘Suwnjod uondNNSUD
JOO[J pue :I00]J SUO uel IOW
WOy SpPeo[ 10 ‘Sunjod ‘syjem
Surreaq Sunioddns ‘sagore pue
SISSNI ‘SIOPHS ‘SWBAq ‘SUUIN[O))
‘S[Tem BULIBIq JOLIIXO o)

Jo (smoy ur) pannbai 2our)sIsay
a1y a1y Juesaidal Jeyy sroquny
9911 JO 135 ® Aq 10 (V¢ Jo ]
¢8-9) 2d£) oy Suimorjog s19m9
KQ palJnIuepI axe $ALI03180

NOISIAHY

NOSVHA

LINHININOD

dvd

HIvd

# LI0ddA
AVLSON

JHA




LS A0 6T “d

SINHIWINOD dVLSON DLM VdAN

WO SuId)
Ui ud)ILM aJe suoisiaold v

[eLIONpY

pIom pajeouniy,

Qousjuag
151 ‘ydeidereq pig

g1-1

“0URIAYIP Ay AJLIR))

‘S RIP JUSIOYIP OM] oY)

Jo ooueotjugis a1 IeaoUn}

"DIDAN

31 jo syelp . pag

puUB puO0d3s,, Y UsMIq
douaIayIp o uredxyg

EaliciNiely
151 ‘ydesdereq pug

VI

‘000§ VdINJO T'8
UOIJ09S 01 0UAISJI B apn[ouf

paziuegioun
J1q B SW29S UOIIORS

{1y

SOp0D [opoW uISpow
Suronponur jo ssodmd
U STIBYM (9104
patonb Hqr A[uo st Aymp

ydesdered AN

54!

-1

- uniad usdo juatonyns
pue s1opjutids o113 Jo soussaid
93 103 SUOTIEITPOW 1M,

Juawalels 939[dwoouy

"suonedsIjIpow 19ouad
uado aziugooss1 jou oq

ydesdered N

Syl

I-1

ad£y

ey} J0j spudmdImbax
3y 03 303fqnis aq

I1eys pue 3uip[mq 3y)
Ul uonINIISUOI Jo 3dLy
JSB3| I} SB PIAYISSB[D
aq [reys Suipmq
3IMud 3y} ‘Surpimq
aures Jy) ul pasn dIe
uondINISuod jo sad4y
3I0UI JO OM} JIAJIIM
“apo)) siy) Jo suoisiaoxd
JIayjo Aq payyrurxad
seydaoxy T'1TL

:Sumorjoy

NOISIATA

NOSVHI

LNHININOD

dvd

aIvd

# L40ddd
AV.LSON

Y




LS A0 0E 'd

SINHWINOD dVLSON DILM VAN

uonipa 700z 01 S0UIJaI

€ SeOU)Uas/|

‘PR TO0CET VdIN “I0.LI3 TRLXOYPR X1 €1 VdAN 102100 ydeereq I Lal!
uonIps 00T woy
uonipa OOz 03 AUIJAI ] S90oURIUAS/E
‘PR T00Z-¢1 VdIN 10113 [BLION PR X1 £1 VdAN 102100 ydesereq 01 Ll
« 1DILa Ut 3oedun op “(ueyd £195es 211)) JJ0IS
IS)e UIW 7] [[UN poRIwsSyen Sunerado £q uoissiwsuen
j0U SeM [RUSIS Wrefe 91 | [eudts ul Av[ap e Aq Ing I[ne}
‘sjuednooo uiping Ajnou o) wo)SAs B Aq pasned Jou sem “3uipeaystw
[eUSIS WLR[E 1]} JO UOIBAIIOR Ke[ap [euSIs ay3 A[qewInsaly 3q [[13S P[NOD SAOUIIUIS
[enuew paxnbal swaysAs "UOIIBATIOR [eNURT oy ‘Dp-1 Hoday
wreje a1y 7 DLM PUB [ DIM | pexmbar 1oz 11 1oqueidog ur uey A[Jedd sJow
a3 Jo ugIsop Jyj osneday,, JO SJUSAS 9] JOU W)SAS pajuasaxd st Surpuyy ot 7-1 seouajuas/
:PeaI 0] SADUUAS 9] ISIAFY o1 Jo ugisap jey sreadde 31 | JoIxayuod oy ySnowy | €3 JO I9[ING IS4 XXX -1
€l
‘€1 VdAN woy "prepue)s adidpueys VAN woy #1 VAN o3ed ot jo doy
1 VAN 01 9ouaigja1 oguey) 01 90UD19J21 J091I0)) 0 20ua19j21 23Uy | o woy Wiy L XXX -1
‘pamod sem
JOO[} 9312I0U0D 21} 910J3q
[oued 100[3 po[quiasse
B MOYS JOU S0P
8-7 2In31,] — JuUaWINO0p
Jo Apoq u1 paouaIsjal
Q0UIIUIS JO3LI0)) [eLIoNpg Ap10om0out st 9m31] ydei3ereq pug 11 €1
‘paiaqunu Jou
ISI] 21MUD 0] SIeqUINU ppy [eLIO3IPH 2Ie s[e0T om] IS8 Y[, ydeiSered pig HAXXX €1
1X3] uIssIw
"1x9] Jursstw soejdoy] [eLION Py SI X0q JYSLI JaMo] g-1 am3J] 8 V21
¢OIDAN
100T 21 asn spodas
"“OgDAN 31 Jo uonipa oo jre uaym DANOY
1007 21 Jo syuswennbar ot o) JO UONIpa £O0T AP JjuaWNIOQ
1091321 0] 11odai s1y3 AJIPOIA JuISISUOOY] | asn 310dai S1y) saop AYM. soym A1-1
# LI0ddd
NOISIAHY NOSVHI LNHIWINOD dvd qHIVd JVLISON | 43




LSAO IE d

SINHIWNOD dV.LSON DIM VdAN

sem SIY], ‘syuednsoo Fuip[ing
Aynou 03 [euSis uie[e Ay

Jo uoneanoe [enuew pamnbaz
SWAISAS WIe[e 914 7 DLM

PUe | DIM 9 jJo udissp ayJ,,
‘Peal 0] SADUIUDS Yl ISIAY

W)SAS © AQ pasned 10U sem
Ke[ap 1eudis oYy Ajqewnsaig
"UOTJBATIOR [enUEW

panmnbax 1007 ‘11 Jequdag
JO S1UAQ A} Jou WIIsKs

oy Jo udisap jerp sieadde 11

34 ]IS P[NOD SAOUIUIS

a1 ‘Dp-1 Hodoy

u1 uey) A]1ea10 siow

patuasaid s1 Surpuy a1p
JO 1%91u00 21 y3noypy

Z-1 SOUUSS/ 9
JO 39[Inq puodseg

L9

"Op-1 wodai
1M 30UBPIOIOR UI SSIAY

‘$01 a3ed Dp-1 10der1 ut ey
1M JUSISISUOD JOU ST [BLIDJBWI
a1 Jo uonezIuegIo 9YJ,

-3ursnjuoo
s1 uonezruedio
[elIa)ew SYJ,

-o8ed omuyg

¥9

. Joeduir Joyfe swuefe a1y o
Jo soueunto)rad ut Ayjiqerrea
ay3 w1 9[o1 & pake|d aaey

Aewr 3100110 JO $adA} Juaiayip
oY) usamiaq ouewIojIad Jo
Aj1edsip oy, :peal 0) asIAY

‘pasn

u33q 9aey o1 sreadde synomo
JO S9IA1s 9qe[IeA® o1 AqQ
PaysI[qelsa soururiograd jo
Joa9] 15oy3iy oy et Sunou
[1I0oM SI JT "9]0J Juedlj1ugis
alow e paAejd aaey Aew
$10J08] 1Y)  “dduewLIojIad
Jo KJI[IqeLIeA PaAIasqo
(pay1oadsun) 3y pasned
sonLIedsIp 1IMOID AY) MOY JO
110da1 oy ur uorjeuejdxa 19
e Aq pawoddns aq 03 teadde
JOU S30P UOISN[OUOCD Paiels
AU} JoAMOH “ANIfIqeLIRA
dourwIoyIad [[eIoA0

a1 ur 9jo1 Swos pakeld

ey Aewl pue pagpajmouoe
SI SJINOIIO JUSIYJIP

91 UoamJaq (SIFA1S JINOIID)
douewtogted ur Anredsip ayj,

“3uipeaysiu
SI JUaWIAYEIS S,

0UAUIS ISE]
/ yderdered ise

15

b1

‘P2 £00T-¥1 VdAN

*JO1ID [RLIONPA X1

"uonipe $00¢ woy
uonIpa 00T 01 DU

Y1 VdAN 192100

T SIOUUAS/p
ydesSeieq

11

Ll

UORIP3 $00Z WOy

NOISIATI

NOSVHY

LNHININOD

dvd

HIOVd

# LA0dTd
AVLSON

JHA




LS A0 TE 'd

SINHWINOD dVLSON DIM VAAN

. WSAs 3y Jo Siseq

ugisap oy Jo 1red J0U a19Mm TR
100T ‘11 Toquades Jo sjuoad
siydonseles ai Aq paonpos
sem douruLIo}Rd wo)sAs oy

j0U sem [0Q0Z ‘11 Joquadag
Jo syuaas orydonseeo

a1 103 doueurIojrad
papuaiul oy, ‘s1oudisop

S) Aq paroadxa uer

sso] sem uonerodo wolsAs
a1 1ey) 35933 ns 03 1eadde Jou
so0p y1odo1 9y Ul 20UIPIAD
YL "100T ‘11 Joqualdeg
JO SJUAAD 2 JO] popuaILl

se wyopted 3, upip 31 1Y) 10
sJoudisap su £q papuajul se
uojsod 3, UpIp YO WAISAS

“Surpeafsiu i popuasur
se pauriojrad suorouny

[ 20UUIS/Y'T

ng,, Y aseryd ay aoejdoyy 2y} Je s3s938ns aseayd oy, [[e J0U INQ‘,, aseryd ayJ, Jo "1ed onuy IXXX Op-1
‘s19]Inq "s19[[nq '$19[[nq Y3Jno} pue
[pINOJ pue pJI ‘puOIIs 9'y 1IN0} pue pIIY) ‘puodIS 9 | P ‘PUOISS ' UOLOAS 'S191Inq
uondag <19 afed 10y papiaocad | uonoag 79 o3ed 1oy papiaoid ‘19 93ed 10} pepiroid P} puR Puooas
UOISIAQI PIISIZINS 0] 10JOy | SIUSUIUIOD JOJ UOSEI 03 JOJoy SIUSWIWIOD 0} I9J3y | ‘1SN ‘7'1°Q UON0S S6 -1
'6°6'9 UL osay)
$9ssaIppe 7/ VN Jo uonipa
JUSLMD JYJ, "SpIEpurIs
douewio}1ad Jeow 0 pannbal -3uipesjsiw ] 20UQUAS/ 9'f
"90UBIUAS )3[2(] a1 s3InoJio suoydafa, SI 90UIUAS A, Jo 19[Inq YN0 L9 1
*(sa141s) @ouewrio}iad
nndIO 7L VdAN
‘(59]418) 2ouewo)10d IINOIID PIM JUISISU0D papiaoid
L VAAN PIM Ju)SISuod aJom douBULIO}Id
papraoid arom soururiojrad "SWAISAS WIB[E 911 7 DLM HNDIID S[9AQ]
MDD JO SjAAQ] 159YySiy pue 1 DLAA 2y3 01 anbrun 1Sy31Y a1 181 pajou
SY} JeY PaIOU 3q PINOYs st Ayaedsip sup yey Ajdun 9q PInoYs 31 an1 aIe -1 Seou)uas/
I] :90URIUAS FUIMO[[O] 21} PPV PINOJ dpew SjuSWAleIs AY, | SIueWRIEIS oy ySnow|y | 9§ JO I9[Inq pAY]. L9 -1
‘(uerd A393es a13) JyeIs
< TOIM w 1oedun oy Joye Suneiado Aq uorsstwisuen
uw Z1 un paystjduoosoe jou 1eu3is ur Aejop e £q Inq 3[ne} ‘Surpesystu
# 130499
NOISIATY NOSVHYA LNHNINOD qvd CRAL! AVISON | 43I




LS A0 €€ d

SINHIWINOD dV.LSON DIM VJdAN

< TOIM U1 1oedur o) 1oye
utw g1 3un paystjduiosoe jou
sem SIy], ‘syuednooo Suipping
AJnou 03 feusis uLele 9y

Jo uonzeAnoe [enuew pannbai

Juneiado Aq uoissiwsuen
reudis ur Ae[ap e Aq Inq nej
WaIsAs e £q pasned Jou sem
Ae[op [eUSIS oY) A[qeNSai]
"UOTIBATIOR [eNUBLI

SWI9ISAS ULIR[e a1y 7 DIM | poxmbar [ooz 11 equendeg ré
pue [ DIM 9y Jo uSisap ayJ,, JO SIU9AD 91} J0U WAISAS ‘Suipeajsiul | -] SOUNUIS/['Z 9
‘PBAI 0] SIOUIUDS J) ASIAY a1 jo uSisap yerp sieadde 31 3 PINOd $30UNUSS YT, JO 19[[nq pu0daS 901 -1
'6°6°9 U1 9say)
$9ssaIppe ¢L VdAN JO uonips
JU2LIND JY], ‘SpIepuels
douewiojred j39ow 0) pannbai “Surpeaysiw T 20UANUIS/9'
*AOUINUIG 13 are s3nomo suoydaray, ST QOUQJUAS YT, JO 191Inq Yo, g XXX -1
“(uerd AyoJes a11)) Jels
< 1O uoedwr a1y Joye duneiado Aq uoissiwsuen
urw z1 [uun paysijdwosoe jou [eudis ur Ae[op ® Aq Inq nej
sem siy ], ‘sjuednooo Sulpring waJsAs e Aq pasned j0U sem
Aniou o3 [eudis wrefe oy Aejop 1eusis a1 A[qewInsal]
Jo uoneanoe [enuew pamnbail ‘UOTJBATIOR [BnUBWI
SWAISAS wuee a1 7 DIM | peambar 1oz ‘11 Jequndog
pue 1 DI 2y Jo ulisap 2y, JO SIUDA2 21 J0U WIDISAS ‘Burpeaysiw -1 SQOUANUAS/Y
PRI 0] SIDUIIUSS Y] SSIANY oy jo ugisap ey sieadde 11 24 p[nOd SOUSIUAS Y, JO 19[[nq puodsg IXXX -1
"100C
‘11 Ioquialdag JO SJU2A9
Q) WO} IPISE WIISAS Iy}
JO uSIsop 9 JO UONEN[BAD
ue uo paseq A[d3Ie] aq
031 sreadde 11 10A9MOH “100T
‘11 Jaquideg Uo wsAsS
. SUOIIBAIRSQO UIMO[[0] a3 Jo 3813 Sem dourwIo)Iad
dy) 01 paj Sey uIISAP S, WIISKS pazATeue ey s1s983ns
ULIRR 911J 9Y) JO SISATRUB 29U ],, | 90USIUSS PUOOAS 91 ‘90UIUSS ‘Surpeaysiw 7 0UdUIS/9H
Iim 20UJURS a3 doedoy IS11J 3 JO IX3JU0D Y} U S1 QOUUIS YT, Jo -1ed onuy IXXX b1
"siseq ugisop oy jo wred
# LIO0OdHA
NOISIATY NOSVIA INHININOD dvd HOVd AVLSON | A9




LSAOVE d

SINIHNINOD dV.LSON LM VdiIN

[ TS[[em SuLIeaq JOLIAIXD oY) JO
(smoy ur) pannbai aoueysisas
omJ 913 Juasaxdai jeyp sisqunu
991 JO 195 ® Aq 10 (V¢ 10 (]
8-3) ad£) ays Suimor[o] s19n9]
Aq paynuopi are s110391e0
-qQus 3s9 ‘SIPOO WOS U, "7

. (ArewpIe3[qSNquIos)
A 2dK [, pue ‘(xaquiny Aaray) AT
odA ], ‘(etqusnqeakTEUIPIO)

. 21quIsnquoo,
111 2dA L, “(a1qusnquiod-uou) PRISPISUOD
I1 2dA L, ‘(eansisax omy) | 2dA L, SI UONONISUOD
QIe $31I0G91eD UTRW YT, | A 2dAT ‘oqrym 9

¢ ATeuIpIo,, palapisuoo

:3mImoj[o] o1 AJIPOIN uonoaIe) | ST uonOnISuod Iy odA L, 7'T Uo1oag S vV 9-1
'91¢ 25ed uo g Juipur] ‘91¢ a3ed vo g

ur punoj s3enFue] o1 YOIk [erioNnpyg SuIpuL] Yo1ewW 3, useo(] 61 Surpur HIXX] 9-1
‘G1¢ o8ed ‘g Surpuyy "90USYUDS pIjROUNy

u1 punoj a3enue| ayy YoIv [eLI0Ipyg pue piom pafedssiy 9 Surpury Xx| 9-1
09 d
WSV jJo sjusuwnnbal
oy Juasaxd pnoys
uonoes sy, 'S09 4
WISV JlIm 20UBpPIOOOR
Ut pa1sal se ST AAS
Jo ssawyo1ys a[qeidacoe
a1y Je1p sABPIP
0v 1=dey) ‘000
VAN ‘os[y “idniqe
'S09 SWads syjuswamnbaz

ISV woxy sjuowannbal "UoIjeULIOJUl [RUOIIIPPR 9poo 3uipping sydeidereq
SSSUNOIY} WNWIUIW PPy IM JOpeal SapIAol] | [epowr uapowr oyur dung wE PUE .7 ZA q6-1
“(uwed A395es a113) JJe1s
# LIOddA
NOISIAHY NOSVHA LNHININOD dvd CRAL AVLSON | JHd




LS HO SE 'd .

SINHNINOD dV.LSON DIM VAAN

JO *SUWIM]OD ‘S[[em SulIeaq
3umIoddns satpie pue sassng
*SIOPIS 'SUTeaq SUWnjod
*S[Team SuTIeaq I0119)X3 21 JO
(smoy ur) paxamboi 2oue)sisal
a1 91 Juasaidai Jerp s1aquinu
92141 JO 195 B £Aq Jo (YE 10 g
89) adA3 oy Sumo([of s1en9]
AQ paynuapl aIe sar1030180
-qns 3sY) ‘SOpod JWOS U, ‘7

./ (AFBEtpIe3[qTISNqUI0d)

A ?dA[, pue ‘(soquuny Aavay) AT
adAL, ‘(eiqtisnqiuosKTEUIPIO)
II1 2dA7, ‘(s[qusnquios-uou)

11 2dA T, ‘(aansisaromy) 1 odA
dIe $91I039)eD URW YL, '|

:3uimorfoj a1 AJIpoN

'sad£ 1, uononnsuo))
U0 UOMII3S 0] SUOIIIRIIO))

" AIqusSnquiod,,
PAISPISUOD

SI UOIONIISUOD

A RdAL ‘opiym

¢ ATBUIPIO,, PAISpISUOD
S1 uonoNISuod Iy adA ],

sadA 1,

uonONISUC))

I1XXX

Vol

(s1uLWwwo)) Jo pud

1€ 91qe]) :91qe) SuImOo][o] oy}
Surpnpout Aq poyrjduns aq Aew
SOP02 [9pOW SNOLIBA A1) UT
uonoNNSuod Jo sadAy Juarepip
o) usamieq suosuedwo)) ‘¢

(€00 000S VdAN) (feg¢H
(ZeE) 2dA 1, *8-9) Kjoanoadsar
‘SI00H-pUB-SWIBoq-SUtIOD
UONJoNISUc) JOO]J pue 100
SU0 Uey) 9JOTI WOJJ SPEO]

IO SUUIM[Oo “S[[em gulieaq
sunioddns "SoUdIe pue Sassni

NOISIATI

NOSVHI

LNHAINOD

dvd

advd

# LI0dTd
AV.LSON

JdAd




LS A0 9¢ d

SINIININOD dV.LSON DLM VdAN

JO Jaqunu a1y uo rodar UOSEBAT 995)
INOYSNOIY) SHONDIPERUO)) snoLIea L1
Jooj}
C1 91 moqe uo, skes
‘01 93ed 8-1 YV.LSON
pcl ‘G81 puUe
961 sa3ed | YVISON
0 pue
71 U2amiaq :oul] puodas
‘axxx o3ed /-1 YVISON
‘spodal Jusiaygip
ur AueISIsuooul
patiodal s1 uoneso] 1Ry,
‘sjuednooo pegusf[eyd
-Aipiqow Jo dnoi3 e sem
*UOTJBOO[ JUIISISUOD 211 DL JO s1o0y)
® 9sn 0} 1odal [eUlj AY) OSIATY JOMO[ 9 UO 2I0YMIWOG SNOLIBA L1
"SI0O0}} JO Jaquinu o1 Aq SIIL)S | oW} [eSIaael) (K103S JO)
. ’ow) [esIoAen (A101S JO) | 23 Ul dwi) IPIAIP ST 1odar a1 JY31]3, S1IURDW S JEYM
JYS1, SB yons ‘uiso) JUISIyuod | UI JUOP Sem JeyAy 'STTEIS o1 ‘Jnoy3noay paoejdax
SS9 B 1PIM OWN [9ARD UAMOP SAOUI O] Sa)e) 31 W} | 3q pInoys pue Juisnyuod
[[PMJTEIS PIZI[RWLIOU, WLID) AU} AU} SI W) [ART) [[OMIIBIS SI OUIT) [OART) [[PMITE)S
soe[dai ‘u10dar oy noy3noay, UIUWIWOY) JOJ UOSBY pazijewlIou, Wid) Y], noysnoayJ, LT
(€002
0005 VdAN) poD Aijes pue
uonoNnsuo) Fupiing "000S 'saoe[d om1 U1 VAN ydeidereg
VAN 84 ‘d[dwiexa 10, [eLIONPH 19 0006, 1esuf pif ‘€77 Uonasg 9 VoI
(ZEE)I 2dA Y, ©39) A1oanoadsas
‘S I0OH PHB-SHIBG-SHEHO
TONOn[SU0d JOO]] pueE JOO[]
3U0 Ue() 210W WOJJ Speo]
# 1L90d9d
NOISIAHY NOSVHI LNHIWINO) dvd d4IOvd AVLSON | AHd




LS AO LE d

SINHWINOD dVILSON DIM VJdAN

SIOJBAJO 66 919m JIY]) SAes —
ouiy 1s ‘o8ed g ‘zz1 98eg (¢

*S[OAJ] Juowdseq ay Isnf 10u
‘S19MO] 31J) paAIas Aat) ‘0s J]
i€ 93ed uo sioreasrd 1Yoy

SB PIQLIOSAP I JR1f SOUO
QU SIOJRAJ[D / IS T8 — QUI|
UYY ‘€T 998 ‘T€ 3Ted (T

y3noud uisnjuoo

Apeai[e s1 SIOJBAD[O JO
3unelownus ay) pue JURAI[AIN
S 31 — xo[dwod ul SI0IBA[d
0t/C JO uonuauI 3)3[2p — JUI|
IN0J ‘€°7°C 998 ‘7€ 38ed (1

Suniodai jusysisuoour

“dn ppe 1, useop
SJI0JBAQ[D JO JoqUInU Y],

SNOLIBA

(uwnjoo
UOISIADI
299)
SnOLIeA

L1

11— 2691981 ‘0Z1 93ed

UDADS — QUI|
wE ‘UdesSered ¢ ‘p11 93eq

[ —do)
woy Ul YIXIs ‘AXXx 98ed

11
— WI030q SY) WO SUl| PUOJAS
‘1 ydeaZered arxxx a8eg

‘s100[} J0edun
QU) MO[2q 21oM A[[e1Iiur
Ous ZDIA Ul pa[[1y afdoad

(uwnjoo

NOISIATI

NOSVHA

LNHAJNOD

dvd

aovd

# 1L40ddd
AV.LSON

JHA




LEAO 8¢ 'd

SINHNINOD dVLSON DIM VdIN

1sed adeoss 01 peSeuew oym U} poynuap1 9ARY Avw
usw 3921y ], APNiun A1ysiy $1007} 10edw o) 9A0qe
.. pasderjoo 11 se Surp[ing uoneue[dxa s soyew jey) | woy sjuednooo jo dnoid
oyl Jo 1n0 Kem gy Sunjew | S[qe[IBAR UOTIRULIOJUIL SI 2101 aSre[ v -, ") IO} SISEq
u29q 2Aey Aew sioop joedun pue suoneue[dxa a[qissod Ou s1 9191 pue odal
9y} asoqe woy suednooo | Ieyo are aroy], ‘uonduwnsse O Ul SOUUT] [BJOADS ydesSered
Jo dnoi3 a3re[ v° -, 0} a8uey) sIy 0] siseq ou s 219y, | steadde uondwmnsse siyJ, 1811} JO pud AXXX L1
"€91C 03 9P 1°T Sem C sanlferey
SUIBIP JO JoqUWINU PAJewisy | - pue [- SOIqe], SI01pRnuo)) Jo Iaquunu Juajsisuody] | ¢ oun] ‘g ydesSereq XXX L1
Jhes "I9NIOM QIJJO
Supying 10YJo IO “9ouRUIUIRW Kue se syuedndoo Furp[ing
‘A)1INJ9s ‘SUBIPOISND yonw se axom odoad asatp
Jo aanoadsied anbiun ‘91oymas[o paseryd 1o130q
o axmdeds 03 ‘seniqisuodsar — K101e3013p Afeniuajod Suednaso ¢ dnoid snooj €9 pue
Suipping yIm suosiog,, pue pIemyme st Jurpiom [euonIpen-UoU, [P Jo uondusaq IIXXX L1
"SI0JBAQ[D [BDO] 2} JO QUO
se ydeiSered yxou oy wi urede
PUE SIOIBAQQ JySIo1) a1 Yim
Q0UO — 90IM) PAUOTIUIW SI G6#
IgD) "IaMO] YOEBd UI SIOJRAS[Q
[B00[ 12130 SAIJ UOH)USW OS[B
Koy, ‘peuonudw Afjusnbay
SIOJBAQ[D 66 ) 3q 0} SWIAAS
1B} — SIOJBAQ[D JYSIoL] UJADS
‘(0T 1BI01 — JO9p UOIIBAIISQO
JO JuRIN®ISAI O} T pue
PSL 01 0L ‘P 01 §) SIONRAD[D
ssa1dxa Jo sodA1 so1p ‘(gL —
[2101) SIOJRAD[Q [BI0] /7 JO SIaS
901 219M 3191 — ¢ 38 (b
Kuew
MOy 2.1mS JOU W, J Ing ‘ajow
2IoMm 3121} — JOMO] [OBD Ul
# LI0dTd
NOISIAHA NOSVHII LINHNINOD AVd CRAL AVILSON




LS O 6€ “d

SINIININOD dV.LSON JIM VdAN

SIOOP 2Y) paso[d pue SDPJO

W 33nJal punoj siwednaoo
Kuepy -ur3uio jo JOO[j a1

uo syuednooo o Aeremixoadde
343 Jo 350w pedden

Appomb axows yoe[q asuajur
9YJ,, :1X9] 0} SUOHIIALIOD)

IIE 8 91onJe 3l Ul
et puy j,ued [ — , uonedynou
Jo)e saInuIW UAA3S AJUO ‘IOO[)

9y uo paalLe Juowpedap a1y
A} udYM InO patIng a39dwoo

*3[0ILIB PAOUIRJOI

o} ul 1, uoIe Je1p S[IRIOP
a1e 2I0Y], oI Ay

Jo uonduosap sup ol
PaoNponUI SOIOBINIORUL

pey s3UL19A0D [[em ST L, 399 Sa10oBINOORU] JO 10] B 3IR QIOY, ydeiSered dog, L1
7 IoIa30) payuI]
s3urpping 2a1j Jo dnoi3 e sem
3upping ajqennby oy, (7)
"pulj 0] pIey sem 31 — Juom sI
oZed 2ouaiajor oy ut Sunsy op
10 eurio} Suotm oy sI (2161 Ied[d 3, uare uondiiosap SIOUIJUIS OM)
‘VAAN) 2oua10fa1 3y3 10WpIg (1) “Ayrepo pue aoua1epey | Is1y ‘ydesSered L1
"pasdefjod
11 210J3q SUIp[INg Y} JO INO
11 9)eW ), UpIp pue 3uo| 00}
I00[} JOMO] B UO 2I0YMIUIOS
poAe[ep Ing “¥onus
Sem TDIM 210J3q 100} 8/
3 mo71eq 103 ofdoad jo dnoid
© 1ey) A[OXI] IO ST I °SHE)S . pasdefjoo 1 se
AY) uMop pamojjo} Fuleq Surp[ing 2y Jo 10 Kem
panodsisuoN peuanq A[peq zey SujeW USdq dARY
sem auQ) KnoOIIp 1eals pey Aeul pue (Y [[omIels)
[[omITEIS JBY) U1 JOOYY 8/ S} [[emare)s ajqessed
# 1L90ddd
NOISIATI NOSVHA LINANINO)D dvd HOVd dAVLSON | 41




LSAO OV °d

SINHWINOD dVLSON DLM VdiAN

oY1 arow ‘ydeid sp uo (g
213y
JUBAQ[QJ QIOW B 113Ul 1O

‘62-¥7 siojead]q
MOUS 10 Yy jueq JojeAd[q Aq

‘omSj SIyl U0 Umoys s1 aoeds uayel 90eds Inoqe uryikue surf doy w1 23y
JOO} JO UONBWE[IAI 3] MOY MOUS 3,US0P $]-7 23] am3y ay) Jo uorssnosip
ure[dxa 0] Aem 121129 & puyy (] (om31y 3oy s1y) S] | Yyolew 3, USIOP UOISSNISIP PUB $1-Z 21n3L] oy L-1
‘suerd {100[J MOI1 3[ppIut
"6 J0O[] AJ1Iuapt 03 paaN | 9yr Jo Aue vo readde 3, ussoqg 6L A INoqe TeYM ‘uwnjod Yo| Yo L-1
(yby o uo
KqqOIANS a1 01 100} £
UO BLI2JOJED 1) WO IOJRAS[Q
UE JO UOTIUdW § 2191 H¢ 33ed
U0) ySP PUR by 91 Uey
1oYIel ‘SI00] b PUE € U
109UU0D J0JB[ISI Y} I, UPI(]
"JOOY St Sul 10U “JOOY Ly-S¥
o7y 9 Uo sem AqqojAyS 2y odfy | ‘gy J0OL] 10§ [oqe] ¥4 L1
.7 rayiealq 0) IopIo
ut mopuIm JOO[J g TRY0Iq
® Jo 10 Jutued] 219m I0O0[J
310 o jo syuednado [eIAdS
‘ure g0 A@rewrxoidde
e voness [nd [enuew
B PaleAl)dR J0O[) IYIouT
woy Suip[ing ay jo juednoso
ue T3(M padTIou SEM
jusuntedap any oy sernfu
QJOADS PaUIBRISNS PUB MOPUIM
100[§ ;9 & woy podwn( uewom
auo ‘quiod swos Jy "paNIsaL
9q 0} pajlem pue oS
Surwoout JusA 0 smopuIm
N0 SuryesI1q ‘WAt puIyeq
# L3043
NOISTIATA NOSVIA LNHNINOD dvd JHIvd AVLSON | AHd




LEAOTY 'd

SINFININOD dV.LSON DILM VJdiIN

‘18111 901j0d 2y [jBO 01 pRY
suapIem JOO[J 213 Aym urejdxg
"0S ABS ‘suapiem JOO} s[dnnw

peY SJOO[J palueu-[nu Jj

suapiem JIOO[J
10} 21npad01d uo 1e3a[d 0N

[ {uspiem oo} ®
9A®Y 0} 9ARY JUBUI)} (OB
1, UpIp ‘SI00]} PajUBUD)
-IJ[NW UO INQ ‘UIPIEM
100} B 9ARY 0] peY IJOO[]
yoea (1 :suonsanb om ],

wasAS
uapIepy 1001

ov

L1

“Jounsip pue jeedss

21 DD pue Jsap 2o1jod
24) JI UonedILIE[O B PIIN

‘saoed

M9J 9say ur saoejd

Jo 91dnoo & u1 pauonuaw
S ] {Sep 2o1j0d

SIY] Sem 2I0UYA\ "I9IU3)
[onuo) suonetddQ

oY) pue uonels
pPUBWIWIOD) 211,] 34}

WOJJ IOUNSIP 9 0 SWIIS
1 pue ysap dd110d ® Jo
UuonuUSW 3811} 9 ST SIYL

aur] wonog

8¢

‘woym

Aq pue ‘sInoy ssauIsnq [puLiou
Suumnp pageis sem )1 j0u

10 JaUoyAm UOMRIS PUBIIO))
9JL,] 92U Ul UOTIUSW Jsnf

djay pnom Je [1e19p
e s jey © uepd Aouagows oy
pueisIopun 0] SuIAn UaYM

{ATeSSa02U UayYM

UOIIE}S PUBLITIOD 211 )
01 330da1 vosiad Jeyy ssop
JO ‘UOTIE}S PUBWIWIOD J11)
o1 B Jeyl S Ing ‘SImoy
Suryom [euLiou JuLnp
Amp uo 3q 03 pannbai

ST [enpIATpUl et Jet
sKes J0J0a1Ip AJ9jes 211
otp jo sanifiqisuodsas
a1 moqe g¢ 28ed uo
UoI103s Y], ;Sawij [je e
P2JJeiIs UOIe)S PUBWIWOD
a1y 9yl sem  -- uonsang)

uonels
PUBWIOY) 211,]

9¢

‘s}oA9] Kqqof uo suorisod
Sunes aerrdodde matp
0) SI0JBAQ[? [B20] OF s1ojutod

NOISIATY

NOSVHI

LINIHNINOD

dvd

HIVvd

# L40ddd
dV.LSON

JHA




LEAOTY 'd

SINTININOD YVISON DLM VAIN

Jowiut, yim 9jqessed, aoe[doy

Yonos sem ZDLM 1YV

mim qessed, aoejdoy

ZOLM 21Uym 1oAY

Sy

L1

(T°C'7 UONIAG) spemaIIels Y} Jo
uondLIosap 21 Sey Jey) UOTIOaS
A1) 01 1% JeY) 2A0W (7)
sompasoxd up Ao (1)

Anreo

“gururen yuednooo noge
3.us1)] “a1ey Suofeq
3,US20p 11 Inq ‘Sunisarojur
S1 90USJUOS 11 A1 Iayye
Sunphioayg (g) oaey

0] Waas 3, UpIp SI2YI0
PUE S][LIp Ul SI[E)S UMOP
auo3 pey o1doad swos
‘smatatoul auoydaas oy
ur pue ‘S[[LIp 2y} jo red
se auop 2q 03 pasoddns
AJ[enioe sem SI00[}

2011 FUnIBNORAD JI JBI[D
10U S ] [[LIp dY3 Jo 1red
se a1npaocoid ayy wioyred
01 plo1 K21]) d1om IO

‘sem a1npacold ai Jeym
P01 Auo a1am syuednooo
RIYIPYM AJLIR]D

:oudues Jsay (1)

wonoq ) e
ydeiSered [[nj 158

|44

L1

cuonelg

PUBWIIOD) 911, 1

01 Juaprout ay) Suniodar
210J9q (Sem Jey)
IAIYM) NSap do1jod
213 {1e0 03 pasoddns s1om
suaprem 100JJ aYJ, (7)
*J00]J YoBd U0 UdpIem
JOO[} ® dA®Y 0} PeY SIOO[]
o[dnnw uo sjueua)

pue ‘uapiem IOO[} B

SABY 0) peY JUBU) AI0AD
Jey) sem 2[ni ay) JySnop

NOISIATY

NOSVHI

INHNINOD

qdvd

aovd

# L30ddd
AV.LSON

JHAd




LSAO eY d

SINHIWINOD dVLSON DLM VdAN

sem oym — ISt
eIpoWw 3y} PIm uostredwod a1

Koendsuod oy 110ddns sip
Sa0(] (2101p 9q 01 pasoddns

2q Aew Js1] paysod
Apua1md ot pue ‘Ol

10y A3ojopotpowr oy ure[dxq (3 jou A1onutjop 219m S[enpIAIpuUl Jon0 parepdn sem Is1|
JEU) UBSW SOUOIBWISIW | QY USYel Sem 31 9jep Ay}
op — 151] 28peq 21 pue SISI|| 9PN[OUI P[NOYS PUB ‘USATIS 81T 93peg jo
:91IS gom NND JO BIpaw a1 U3amiaq 10U ST 9IS Qam NIND| Sseuaanejussaidoy
NND 10§ 20u210J21 ppy (] uosLredwon e ST SIsA[eue ay],| 9y J0J 2ouaIa)a1 Ay, (] Jo uorssnosiq IS L1
ISt ey
uo a[doad jo Joquunu [e10} 91 *Kaams a1 Joj ajdoad
JO uonuUAW OU S 2I1P Inq ‘P | Sunoruod ur AHOIYIp
Joquiaydag UO SIoMO) oY Ul a1 Jo swos urejdxo os[e
o1doad jo roqunu a1 9jeWINSY [ PINOM JBY “9ILP JO INO SBM 11
0} pasn sem ISI[ Y, ¢ISI[ Ayl | JI (JUSWWOod Jyjoue s Jey])
Uo 2Iom saweu Auew moy (g “Iea[d 1, Ust Je ySnoye “ZOLM pue
{11 Iequodag uo) a1ep ‘Suipping o w uonerndod | [DIAA JOF ‘[BI01 UI ‘)1 UO
-JO-1N0 31 Sem “9J1s-uo 1day Sem O} S1BWI3SI 0} Pasn Uaaq SIom sawreu AUBl MOy
JeU} ISI] B 3, USBM 11 “A[SROTAQO oaey 03 sweas J] “Surjduwres IO Sem 11 JU21IND MOY
‘20uIg ‘sem 3sI] a8peq Koams suoydafa ay 10} JO SULID) UI PaqLIdsap is1] 98peq | snoqearoy
2 JUSIIND MOY uonuaw (1 SISeq 9} Sem ISH 93peq 9y, | 151] 23peq 9y} St d1yMON | 9y Jo uonduosoq puE (S L1
.10BIUL, U23q 2ARY
Aew 1 y3noypye d[qessed,
JOU Sem ABMIIR)S 1}
Je1) sorjdw ‘SIe)S 9U) UMOp
WIS} PAOMO][0] SUO OU Jep
10®] Y puUE ‘pIIAIUNOIUD A3
suonIpuod a1y ay nq ‘sjdoad
0M] 9SOY) JO DIAPE Y}
jsurede ‘J00[3 g/ ayp Ised
1w pIp uow 1Y, (Pesp
oyl Suowre Ajqeqoid a1e pue)
J100[} 1pg/ 21 ssed 03 sjqeun (s1uawnodop
"SJUSWINDOP [[B UL Yonns soAJeswaY) punoj djdoad Ire ur) ajqessed
Sem ZDLM 19yt vV Aemnelg Jo om} Inq ‘A[[eIniongs joeiul SB PaqlIosap S
UOTHPUOD Y} SUIQLIOSIP USYM U39q 2ARY ABW Y ABMITEIS Jowjui, S1 v AemIielg | pue ¢ soul|
# L40ddd
NOISIATA NOSVHA LNHNINOD qvd qHIVd JVLSON | 4Hd




LSAO VY 'd

SINIININOD dV.LSON DLM VdAN

aq p[noys "G] a3ed

‘dL-T YVISON ul 3[qepeojun,
pue a19( 2[qeIrdoun, aIe
s100fqns — aury g ‘ered g (z

"S9[q®) 2 UI 9°g/ PUE X3}
ay u £°9/ ST s1aquinu auoyd
d[geresoqun Jo a3ejuaoiad

o ‘91 93ed ‘g/-1 AVISON SUuoI29s sydeiSered
ul pue 210H — exed Y (§ IOIIO IIM JUDISISUOOU] (sodA ], 0M] WONOq €S L1
411/6 U0 Juasqe
IO PA[ID] 2Iam 1511 28peq 2y
uo 31doad a jo Juaoiad 9g Je1p)
uondwinsse 91 SEA\ (OIBWIISI
SI} 10 SISEQ SU} SEM JRUYM| ‘uoneue[dxa JUAIOLNS s1o1Inq UOIIOS[OS
{1918 paquIdsap dnoid 91qidie, ap1aoid 1,us20p $-¢ 91qe]] suontuiyep, 9rdwres suoydare)
a1 sty st — juiod 19[[nq pug (] UO PadUIIRJaI 9)1sqam Y, J3IB3]D PAQU SULIS) ISSY | Jo uoissnosi(] 7S L1
e %UOMN ]
a1 jo Aep ay ¢
IDIM 0T DIM 1B 2q 03
pasoddns 10u A[onuryep
(242Y1 3G o1om,, o1doad jep
01 pasoddns 1, ua4om Kapuifop UB3W 1 S0P Jeym — 7-¢
A9y 1o URL JOTPRI ‘)S1] pue [-¢ s9[qe], ‘[¢ 9Sed
9p uo Jeadde 3, upip s19m01 S uo ydesdered pig (¢
ul po[[ry 2Iom Apuaredde oym
9rdoad Aym s e pue ‘a1ep {  uasoyd
-Jo-1M0o sem 11 93peq I ey A3y 21om MOl Seweu
a[qissod 1 3,usy (A3ojopoypewr b1 A[UO Yooud Aym —
Q1 pulyeq SUTUOSEI A1) 1511 98peq YIm 1S1] BIpoW
Sem JBYA\ “SSeuaAnipIussaidel Surredwoo sem ampaocoid
Jo1say vasnl st sy, oy pueisiopun 3, uo (g
éigardoad
{AUym pue pepn[oxa/papnjour 9SIY) 2IaM OYM (¢, SISLIoA “JUSISIP
# LAOdHA
NOISIATA NOSVHA LINHININOD AVd AIVd AVLSON | AHA




LSAOSY 'd

SINHIWINOD dV.LSON DLM VdIN

JIBIeA0, 34, "¢-¢ S[qe]]

Ul UMOYS SIaquInu 9} Woj|

I3[0 10U S J1 pue paje[no[ed|

SI )kl Je1) moy Jo uorjeur[dxo)

ou s a1y], 'K1039180

Mot ot dn oyew Jetp
a[doad jo son03a3es a1y sulge(q

. russad

sem Juapuodsal [enjudjod]

o1 Jo1oyM SUTUIULIIOP)

$30%1U00 Suoydaja) [nyssadons

ur paynsal jey siaquunyl

suoydaja] [eniur jo juad1ad

9 A1aewnxoidde,, peai pjnoys

‘umoys se y31y se 901m) ajel

a8ejuoo1ed € aq pinom Jey)

sj0€3U00 auoyda|al [nyssa0ons Jo|

a3eiuao1od a1 s,31 1B1) SAES 1%9),

o ‘ng '1011req 98enue], 10

"are A[[enoe

919y pasn SUONIULJAP a1 Jeym
Surpueysiopun ur [nydjay jou

SI 9]1SQaM POURISJI 9] Ing
‘sprepuels YOdVV Sy ynm
JUSISISUOD, I SUOKIUJp)
el uonIsodsIp a1 1BY) sAes|
$-¢ 21qe], J0J 910U300} Y]]
‘L1 §V.LSDN ul uopeuriojul
[RUOTIIPPE OU SI 2131

PUEB ‘9I3Y SINUIIUOD AJLIR[D JO|
o[ sy, "(3s1] 23peq 2y Jnoqe]
[1239p JO Yor] 21 SUIUIeoU0)

“2JoY pasn aq P[noys

pue uaA1g S1 uoneId)
1901100 91 ‘JUIWITOIOP
P0URIRJ21 3} U]

{Pasn sioyIne SIy) UOISIoA
91 Jey I — uonIps

PI¢ 9y} ST A[JULLMD Nuy|
oyl sseifoid ur yIom e
SE PaqLIOSaP ST JUSWNOOP|
SIU} 90UIS “YUl[qam

a1y} 01 aq JoU p[NOYs

$-€ 9[qe], UO JOUI00]

.JeSTYaI 1010, JO JBO0]/IOBIUOD A[1eoy10ads) Juswwod UL () ‘sajel [[BIOAO] ¥
3, ued, JON 2Iom Jeip siaquuiny 91189 U UT PaUOIUWY pue Anqiqidipe uoomieq| aSed uo syderdered
ouoyd [enIul IIM SOWBL,  SBM SB ‘Jed[0 JOU SI PIOS[[0Y ST QOUSISYIP o1 Jeym JO oM} 3se| ul
Jo uorodoad a1 se paje[nofed) sem o[duwres ouoydore) ‘pareinofed sem ANIQISIE  UOISSNOSIP pue (G| 4
st 9)er Sutuas Yy, (] o3 moy jJo uoneuedxa oy, M01] 1830 10N (1) a8ed) $-¢ Qe +S L1
J(Quao1
$°0 ‘Sesned [eINJBU ‘UMOW{UN
asned “39) 100z ‘11 Jequdes
0} paje[al A[LIBSSI02U J0U
$asNEd WOY SI19I0 pue (Juao1ad|
€°0) YorNE ‘[00T ‘11 Iquoidog) dL-1 dV.LSON
2y} woy dwos — (Juadsad £ Q) "woyy swod srequnul ur seadde 1, usaop 1%91 S1Y ]|
SOWIBU JUSPAOAP PApN[OUL IST]| 9SO 2I9YM JO UOIRDIpUI Ol ‘€-€ 91qe], yolew 3, Uop Q0URIUAS
98peq oy ‘pAYL,, PeaI P[NOYS S, 2101 ‘IOl UR J USISIYI J] | sosowpuated wi szoquny | pig ‘yderdered 3s| S L1
{d1qeIedopun,
#190d9d
NOISIATA NOSVHA LNANINOD dvd HIVd AVLSON | 4dd




LS AO 9 d

SINAWINOD dV.LSON DLM VdIN

"JIo3uep Jo Surfeay andea swos
JOU “YIRap JO YSLI SeM SIYI0
pUeR SOA[aSWAY} 03 YSII JO JO

uondsored  s10A1Ams uonsanb,

o1doad Kuew moy uoa1d

pue uonsanb njramod e s1
SIYL "PoID} Sureq jo 13uep
Ul 9JoMm SIOYIO 0 Koy Juip
A3y) pIp — WAY) PUNOIE SIAYI0
PUB SOA[ISWIDY] JOJ YOB 90IM)
o1doad payse KaaIns oy,
uaudenus ‘gpeap ‘Kmfur --
LYBYM JO YSLI, Sunyse Ya| q
ued Loy ,“ysti jo uondeoiad,

‘payse

A[remoe suonsanb atp
Jo Jomod 21)) sa1N0sqO
JIst1 yo uondaorad,

(T1-99198]L

pue ydesdered
wonoq ‘g6 3ed)
"passnosIp s1

ysu1 jo uondoorad
219ym Inoygnoxy
anymAue

pue ‘p-g 91qe],
{90UDIUSS PUOIAS

ays Jeyl oyy10ads £10A d10J0g moqe pea1 sidoad uoyp wi oyy Jurs) | ‘ydesdered wonog €8 L1
WOy ued)| *74 Uy 101813 £€-891qeI] €11 PUB GO
SUOIIBAISQO BOXD 1] 21oUym, 94 1, Up[noYs U 08 ‘TDLM (3021100 pue [-8 ‘9-9 ‘7] ‘S8 ‘8 “ 8L
ure[dxa 1o ‘anjea u 9y 1091100 ut $300[qns /74 91am 1Y, Jel SL Moy — Opp=u | -9 ‘7-G ‘[-G S9[qeL, ‘91 -1
juasaid spdoad|
JO IquInu Jo uone[mo[e)|
‘uonjeue[dxa| Aue 01 A]10aMp pea, J0U S0P "SYOENE 91 Jurnp Juasaid|
Jo omy Jo ydeiSered e soazesep|  ‘pajp[mojes sem ojei osuodsal 91doad jo Jequinu oy
pue spodor uoneSnsaAull Y3 MOY 03 Se IeS[oun S YIYm| Jo uonssfoxd v o) Apoanp
a3 moysnoay sreadde jussaid| ‘7°C°€ UOIDAS Ul UOISSNOSIP Sped], 7'7°¢ UONIAg
9jdoad jo dewnsa oy, ‘suop| o pue ‘paurejdxo uonenopes  ur sIsA[eue 9)e1 asuodsal] 20U US|
SeMm UOTIE[NOTRD SIYY Moy [1e)( | ey st 1odal SIY) Ul S10ymoN a1 Jey sajeis 1xa) oy, | pig ‘yderSered pug L9 L-1
. dno1d sndoj ay) 3ol
Areununs 9]3us e ojul pojidwios| “auOp Sem I MOY 10U S 1By puUE]
JIore[ a19m sajou pue uolssnosipl  satdoo ay1f spunos syeoridnpy 4.-1 IVISDON Ul
S} PSPIOIAI SIOYBISIOU OM [, ur uayel sou, ‘A1Ie)d peseayd 1o119q ‘1eopouny 0UUAS ISB €9 L1
{311 9su0dsal J[e1aA0, Al wol|
JOJJIp ey S0P AYym pue Moy
{PAleno[ed 31 ST Moy pue djel
asuodsa1 9[qI1a, A1p SI JBUYM
"SuBOW JB1 JeyM JO uoteuRdxd
OU S 2J0U) Inq “9Je MIIAIIT,
aY) pue el FUIUISIOS,
aY3 Jo 1onpoid 3 s1 1089180
# LI0dTd
NOISIAHY NOSVHA INHNINOD dvd qHIVd dAVISON | A7d




LSAO LY d

SINIWINOD dV.LSON D1M VdAN

V [[PMIEIS 0] 90U210JaT 339[3p

10 ‘Y [[omIE)lS 01 dFewep smoys
jeq) 23y e asn oY (g

*JX2U0D SIY)

10} o'yl AJoAne[al, Jo Jowjul,

V|
[[omIe)S 01 93eUIEp AUB MOYS|
3,US30p |-/ 9M3L] pue pIom

"[-L M3l
Ui uUMOoUs S1 a3ewep
9I0A9S sAes pue [qessed,

' Aeme 1saypIny
aseoqe)s A
KjuQ, Sunue)s ‘aur|

01 ;sqqessed, aSuey) (I Surpesjstuz e s1 9[qussey, SB Y [[omIielS 01 s1oJoy| yisy ‘yderdered 15| 901 L1
("[eonuop1 a1 S9X0Qq JAYIO)
d1) {IBJ[O ST PAAOUIAT WD)SAS
ooy, ATUQ) "aye S3%0q oY JeYMm
surejdxs ety puagsj e asp) "UMOUS J,UDJE SUOIIBIO]
“1oedurr anoqe woy ajdoad| [[omare)s oy ‘(o3ewep
Jo [nypuey e JO UOIIENORAD Jemsnys pue suonned
1 UL [BIONID SeM SIYI dUIS|  SSUIY) JUSIOPIP Om) 3qLIdsapl  “oFewep oyl Suimoys ur
‘S[[oMJITEIS JO UONRIO] MOYS | 01 soxoq ueld sasn puadof oy, |  [nydoy 3, ust am3y sty €-/ am31 101 L-1
{PIUMBIS[I
Pasn aseqelep ay) 0] U1
21 STPIYM *€00T XINOL] pue
Ayeq, 9q 20U0I9JA1 9y P[NOYS
‘VL-T YVLSON ey joyey
“JUaUINJOP I8} JO|
1red jou S1 x1mRW 9Y], ¢ XLNRW
o 01 Surnaya1 Afjenoe Aoy
aIy “JOOJ) pugg Ayl Ajjeon1oads *91eINdOE JOU S, JBY),
0uIng VL-T JVLSON| nq ‘yL-1 YV.ILSON Ul
ul $I00]J Uo d3eWEP JO UOIUSWI SOWN [RISAJS POUOTIULE ST
SI9J0Y], 210y 0 SULLIDJOI OIg I00]J puzg 91 uo oFeuwrep 0OUNUIS|
SIOWINe Y] JByM 2.InS JoU W | "20Ud1RJ0I Suoip Jeyy shes souauas siyy, | 1sy ‘ydesSered pug 98 L1
our]
Jeoqno,| 6 06 23ed ‘ouy] 06
sodA 1, pajjedsstu 9o1GNn) wonoq ‘g a9eq ¥8 L1
‘sem 123uep a1
Jo uondaoiad s o1doad 18013
MO JO UOIBDIPUT UE SIAIS
I ‘OATJRWLILJE I} UI polomsue
# LIOdHA
NOISIAHYA NOSVHI LNHNINOD dvd HOVd AVLSON | 41d




LSAO8Y 'd

SINHNINOD dV.LSON DIM VAIAN

$89 01 09 92U} Jo Aueur - ut Surodar sporpenuo)y s1 syuednodo 089-+z9 | 1sT ‘yderSered 15| Gl L1
‘uo13ENORAY
JIo1) anunuod 03 uoj
00] pajiem pue ‘I0OJJ Iomo]]
e uo Suniem/3urisal a1om pue|
1ordwn 21032q s1oo] Joddn oy
1391 oym 91doad jo dnoi3 e seml
sty o1 s1 uoneuedxa Ay
QI0W WA JIJE SIIeIs o)
umop Juiaow uaaq pey ojdoad|
Jo dnoi3 a3ref v Jep A[ox1[un
KJ9A pUNOS 31 9)BW ‘SUOIIIPUO)
SJ1J/9){OLUS 91} PUE ‘SIIBIS O}
ur 93ex00[q 21 Jo suondiiosap
nay], oedu J9ye J00[) g/
9Y] 9A0qE WO 2WOD (T[] oYM
a1doad 2013 JO SUOIIRAIOSqO)
o s1o1penuod siyy, “oedun
Jo jurod oy passed aaey 1snul
"JO9LI0D S1 )1 asdejjoo ap a10j9q A[HI0YS
1eY}1 3gnop 03 uoseas Jo Kjuafd s1 [{oMIIE)S O Ul POAISSqO) "PS1olep
2101 ‘o) U] “A[9¥1[ ISOW A} SB a1doad o ey SwInsse| 2q pINOYs g DI Ul jutod]
auo stup Suroueape ul julod ou sloyne 9y ], ‘pajenuelsqn 1oedwt o) sA0qe WO a3ed jo
§,2191]) 0S ‘(93]S sIone a1 Se) A{BUIdUIAUOD JOU S1 “a0¢e] umop Surpaen ojdoad|  doy 797 98ed ‘-7
suonjeue[dxa 9[qissod 1010 o) Quo uey dsow ur sreadd Qlow a1om 219Y] eyl 2ouduas ‘ydeiSered L9]
QIaY) — UOISSNOSIP SIY) 919[3(T yorym ‘uonsadsns sty | uonsadsns pajeadar siyy, PIE ‘b11 vil L-1
11 - 26 9198l ‘071 93ed
UAADS — JUI| PIE
‘ydesSered pig ‘411 oeg
4L 10 11 1 sem goedun o
MO[aq aIam A[[enIul oym
TOIM Ul pajy apdoad
‘sIaquInu oEJ JO IoquInu 91f) JO SUONUSW ou]
21} 9ABY P[NOYS SUOIDAS YT, K10301penuod 310l | pig ‘yderdered pig ae! L-1
# LI0dHA
NOISIAHY NOSVHA LNHIWINOD dqvd TIVvVd AVLSON | XY




LS AO6Y 'd

SINHIWINOD JV.LSON DLM VAIN

a3 uaym syurod yoedw oy

AQUNUDS ISe|

0USIUAS SIYI AI[3(F | 2AOQE JAI[R [I1IS 21om o[dodg dousjuas siyl 93913 | ‘udeadered ojppiy 121 L-1
«'Pa1eo0]|  -s8uei e se payiodor ae syprap
3q PNOO UOHRULIOIUI OU WOYM|  JO JqUINU 91 IRy} UOSLAI S}
IoJ s[enpraipul /] Joyjoue puej  ore ojdoad aseyy, -peuruisiop)
Surpring Joyme ur suoidar wedwi IOASU 310M SUOIJBIO] ISOUYM
MO[3q 10 2A0Q. U2q dARY Aew 91doad Suiqriosap axe syutod]
Ing ‘3uUIpIng A1 UI 9ISYMIIOS om] asay], ‘symod joeduwy
IoM OUYM S[eNnpIAIpUI 3Y) 2A0QE 10 JB p3[[1 2q O} a8ed oy Jo
$7 01 dn o1om a101) ‘uonppe|  umouy, sydoad Jo Joqunu o1 1811 9y} wr 3uofeq 1, uop| wWonoq ay e syurod
ur,, ‘yutod 19]|nq pug oy} BYY Sunerwnud St UONIIS SIY ], siutod 19[[ng om1 9say], | 19[[nq Y pue pIg 121 L-1
«'Pa1R20]|  -93uel e se paliodal are syeop)
9q P[NOJ UOLRULIOJUL OU WOYM!  JO JSqUINU Y] JBy} UOSEAI oY)
J10j sTenpIAlpui /[ Joyjoue pue| are 9jdoad asay], ‘pauruLInlop
3uping 1oye ur suordai joedury IOASU 2IOM SUOTIBOO]
MO[3q 10 9A0Q. U23q dAEY AeW asoym 9rdoad Fuiqriosap)
nq ‘Suipping oy ur a1oymawos|  a1e syurod om1 9say, ‘syurod
olom oym spenpialpur)  joedunm 9y mojaq pejiy 2q 03 a3ed a1 Jo
$7 03 dn a10m a10y) ‘uonippe| umouy, 9[doad jo 1oquinu ) 1811 2y ul Suofaq 3,U0p| J[ppIw 91 ul sjutod]
uy,, quiod 19[[nq Py 3y} oYY Sunerwnus st uonodas SIYJ, siutod 39[[nq om) 9SaYL, |  I9[INQ YI9 pUB g 121 L1
"uonedo] Afeyi| oy
sem JeU) 181 KBS 0] JUSW LS|
e 3uoms 003 s,J1 Inq “s1] aFpeq|
S} U0 PIPIOIAT 100]] AP UY
a1om Aot 1ey uondwnsse atp|
ayew ued JSIN ‘SUOHBAIISO
patodai Jo aouasqe o U
Isepyearq Sumad sioop) 1oddn|
"JS91 911 In0qE UO SPLISJ9JRD 1) Ul I9M IO
suondwnsse oyeur 3, UOP ‘Uumouy| ‘SYJBYE Y} JO W) Y ¥ YIoMm| Ny sem Furp[ing|
s1jeym 110doy ‘uoneuwriojul  je SulaLie a1am s[dood Auepp] dU) UaYM JOOJJ T UO (2-6 219 Jo
Joygo ou uaa1S ‘uondwinsse|  yons se payeIs aq ppnoys ?J asom o[doad yep A1l  uorssnosip) aurf 18|
ue s1 sty jey) Aels A[dug uondwmsse ue AJUo St SIY, s1 stiep sayess ISIN | ‘yderdered [ing 1s] 0zl L1
" "siuednoool 7-6 2Q19e 1] guoim| 20UDJUIS|
# LIOdHd
NOISIATI NOSVHA LNANINOD dvd HIVd AVLISON | AHd




LS O 0S d

SININWOD dV.LSON DIM VdAN

Juonenoeas uidaq o) awn PaseaIour OS[ J00[],, $ 20UAUIS
95BIIO9P IO ISBIIOUT JOOY PI(] SIUSW)E]S KI010IPENUO)) sAes 20UJULS STYT, ‘z ydeidereg €1 L-1
‘110do]
SI) Ul PoUIJap ST UOHBNORAY
< pyoene se ‘aum ur syutod JuSIaYJip
sem uip[Ing Ja1p 210§ 1B Pa1IN320 9ARY PINOM
a1endeas 0] uedaq ({SIOAIAINS pue ‘Guryy awes 9y 10U 1Y
Jurueawr) sjuednooo sy uoENIEAD deniul 0) FuISOOY) ‘Suiseryd| G- SAOUD)UDS
Jo juaoad (6 19A0 ‘7 DIM UL, PUE UOI3BNORAI FUIIRIIU] | D)BINOOBUI PUBR PIEMYMY ‘yderdered 1se Q71 L1
"S101BAQ[2 JYS101] Ul
Jywis Surp[ing useq 2aey Iy "UOISSNOSIP
SWIIOIA 3Y) 0 WO "SI0ILAR[Y) SIY UL PISN 3q P[NOYS SIOILAI[Y  “1OMO) YOBS UI SIOIBAD[D 0uuSS
JO I3qunu 3991109 Y3 9S[} JO Iaquinu 1501100 3, | 66 UBY) 10w d1am a1y, | s ‘ydesSered yqg 7zl LT
"UOTIO93S JWes I ul
A1reat3o] 1y Surpying ayy 9pisInG
ardoad oy pue seueyd ot
ur 91doad oy Jetp 08 SWNOIA
PO, poPn 3q pinoys d3ed oy
Jo do 2y 1e uo1309s A} aqABN]
"M210 pue s1aguassed Jo Joquinyl
31 0] paje[a1],usl |Z'6 U0
a10J2q 18Nl 20UNULS A ‘OS[Y
"parewns
“UOTII9S ST JO I[N AP WO JOU ‘UMOUy SI MDD pu Uo1109s SIY JO o)) oY) 93ed a1 J0
parewnsy, piom ) a3 s1o3uassed jo Joqunu oy, | woy  pareumsy,, A9 doj au3 38 JOpROY r4Al L1
“Joedw] "WoNoq)
JO $100}] 913 , 9A0QE 10 78, 2A0QE Woyy 21} I8 UONOAS
3q 03 pasoddns s1 sty aAd1[g odfy Je,, 919M S[ENpIAIpUI Ul Q0UUAS IS 121 L1
o "Buip[ing
aanadsal
*2JBINDOBU] 191 10 ST Jely oul)
SI PUB ‘UoISSNOSIP 3} O Ui 1B JAI[E 9Jom
BuryiAue ppe 3, Uss0p S0USIUSS S[eNpPIAIPUL 35243 JOf
SIYL, “pasdefjoo s1omoj Ire ey Surwinssy,,
# LI0OdHA
NOISIAHI NOSVHI LNANINOD dvd ERAL dVLISON | Add




LSAOTS 'd

SINHWIWOD dV.LSON DIM VdAN

oI [es1aAey JYS1jj aSe1one
SE YOoNns ‘WiIs) 91eIooe a1ou|
e y1im InoySnoayy aoedoy

Jo Joqunu suedw A[Ted[d 18
wa) e osn —Jygip Iod spuooa
Jo Iaquinu Jnoqe Sury|
QIE SIOUINE Y], "AUO JAYIou
Suonponur INOPIM SINJRINI]]
S} UL SUNI} UOTIENORAD,
Jo suontuysp 3unoIuod
y3nous ApeaIe aIe 1Y
"SIIR)S 9U} UI 9UIT) [9ART UBSW
0] WI33s pInom 31 “ased Siy ul
— uoljemp [eJ0] UBSW O) UaYe)
AJfe1ouagd s1 oW uonendeAq

-

[oaen Aq papIAIp IBLIO

JO I00]} 91y SB pajeNofed)|

Apuaredde ‘smejs

Jo 1431y} Jod spuooss

Jo rquinu a8eroae oy

AJremse ST Jeym 10] WI9)

Jood e s1 W) UONENORAY
[[oMITR)S POZI[BULION],,

ccol

Sel

L1

(*sooeld 1e1oAss ul pajeadal

AIe SI[NSI 9SAYL) “IUISISUOD

g (Ssown Ae[ap 95BAIOAP 10|
aseasout 1edun Je uoBOO[ PIT

SjuawAIL}S 10101penUo)

“UOTIBNORAD 1oy

ajemur 03 a1om 91doad|

Iayomnb a1p ‘Suipying

o ur sem uosidd v 10y3y

ey} sAes 110da1 a1 *919Y]

‘(uo sem juapuodsal

oy} 100[} Suruesw)

1y31oy Suip[ing yum

paseaIoul Aejop uoneniuy

UOTIENIRAD JBL) SOJBIS

110da1 21 ‘(19ymasa)
pue) g1 28ed ug

(pu3

Q) WO US|

PIE) 6 2OUAUSS
‘yderdered 15|

vel

L1

G STIROIYM

. UOIENOBAD TIO1
dyeniur 03 a1om 9[doad
Iayo1nb a1 “y1xa oy woy
SBM JUO SIOO[J 2JOW

oy ‘st el ‘aanedau

Sem 199JJ9 S, JOO]J ‘SIoMO)
[oq uf,, sKes 31 p¢|
a3ed up .. " uonenoevad
Sunrels ui Kejop

NOISIAHY

NOSVHI

LNHININOD

qdvd

HIOVd

# L40dHd
JV.ILSON

JHA




LS JO TS 'd

SINHWINOD dV.LSON D1IM VdAN

e ul IsoJaul Jofew Jo oq [[im)
Aupiqow nayy, “parp sfenpiatput
9say] Aym JUIULISIAP O)

A1 03 JopI0 Ut syurod oedun oy
MO[2q WOy SWIIDIA 1) I8 JOO]
[1% Jey 109fo1d © SurumnSaq
SIDAD "PRUNLISISP U3

1, Usey SWIIdIA 983y JO UOTIIPUOD
S} 0UIS JUSUWIOD S1Y) 33|

*30UIPIAD JUSIDLINS
INOIPIM SpeW SUOISNJOUO.)

‘uone[ndod juopaoop a
ur pajuasaIdar-19A0 jou
dIom Aay Jelp SUTULISOP
01 9jeridoadde 3, ust

3 Quawrnredun A31j1qow
e pey s)edwi ay) mofeq
SWIOIA 94} Jo Auew
MOY SUIWLIDAP 3, UpLp
Uone31ISIA UL Ay} OUIG

Q0UJUAS IS |

091

"Papn[oXa angdnej

N1 s10108] [eo13ojoisAyd

Ing pasn dIe §s3139 210J9q SAND
[BIUQWILOTIAUS UM Suruesw
JI0 anfea Aue sey sisA[eue sy
Aym urerdxyg -ouny [oAey s U0
ul Joj0e] jenualod e Sureq

Se pauonuow Iaaau st angney
et ul A[[es1301 9197 UOISSIWO
SNOLISS 9UO 1SBI[ B ST 2191}

mnq “(A]sno1aqo) suonsanb

oy wr 1ySnos eiep oyl A[uo

01 PaIdLLSal SI SISA[eUR Y,
(STBIS Q1) Ul W} [9ARD

uo 1oedwi Aue 0ARY JEY) P[NOM
Aym yonns sem Suiping

Y} USYM PIATISQO 030 ‘aIly
‘SOWS A1) UI3G IABY P[NOD
100{qns ay3 Aq paytodai sono
[EIUSWIUONIAUS SY], "ISMO[S

I0 10)Se] SIIE)S AU [9ARD
uosiad g oyeW p[nom sand
[euswuoNAUS Aym uredxg

‘[ngosn Jo/pue [ryJuruesw
SIsATeue s1y oyew
01 uoneue[dxa aJow pasN

SuBaW {je SIf JeyM JO
uopneue[dxa ySnous 10N

ydesdesed 15114

8¢1

L1

Y31y} 1ad spuooas|

NOISIAHYA

NOSVHI

LNHNINOD

dvd

HIVd

# L40dH9d
AVLSON

LiCe: |




LS A0 €S d

SINHIANNOD dV.LSON D1M VdAN

..’'uor3a1 joedwr o) mofaq
SyESp O] I9AO U1 Sunnsal,
219[3p utod Jong Wg ul (g

3soy) Jo syyeap a1p [[e surejdxd

184} Jey) SUIPN[OUOD IO

SISBq A1 ST JByM ‘(SAA[ISWS)
sioA1AIns Aq papoda sem st

uonensead 1oy} paydniisyug

10 pakejop 91doad swos

ey} onm § )1 O[IYA, "UOISSTIOSIP

Jo suonsanb jueaspar ot

Jo sisA[eue a1 ur seadde sjuiod]

0M) 289Y) JO 1oyNaN ‘Liodal

"PIISA0D SI [9ART [[OMIIR)S S Ul PIsSNISIP UIq 1, USEY| "110da]
a1y 110do1 9y U1 passnosip| 1Bt [eLISjew IpN{our 3, Up[noys|  siy ul droymAue sieadde|  oSed s1y} uo syurod|
3q pnoys Jooy Jod owmn (] uono3s s3uIpuy Ay, sutod 35911 Jo PYIAN | 19]ING Yig Pue Uiy 991 L1
2IaYMas[d A[qissod]
pue ‘¢11 23ed uo Jo Z-¢
"10L-0£9 2q A[qeqoid pue |- s3[qe], ut paptodar
pInoys jurod 33[nq puosag| 1iodas a1 Jnoy3noay) S,JBUM UDJBU ], US0P| syurod|
"€EST-791° 1 29 A1qeqoid Ieadde sumpoia requinu Iomo) [oed Ul SYIBap JO 19[[nq pug pue
pinoys jurod 19[[nq ISIL] 10} sIoquInu JUIOLLJ Joqunu 10j saguel oy, IST ‘111 UONIAS SO L1
**poUONIUSW 3q PNOYS ST
Ing ‘3unsazalul J,US! SISA[eup]
21 Je1p JoU ‘Onewaiqoid
A[renuajod s1 poudisop sem| "PRIBPI[BA 9IoM
1 YoIyM IO S| oY) v:o»on‘ A91 yo1ym 10J suoneu|
[spow Aue Fuisn "SIINJONIS| AY) PUOAI [[9M Pasn alom
"SISA[euR 91} JO UonEIIL| A1018-01 [ Suisn pajepijesl  [opow UOHIENIBAD 9 JO|
© SB SI) UONUIW ISn[ | 9I9M 2I9Y SJOPOW 3} JO SUON 11® 18yl UOnUOW P[NOYS $°0] Uond9g 091 L1
' xipuaddyy| 'd xipuaddy w s1eadde T 20UANUS|
03 g xipuaddy a3uey)) odA1, Surjepowr ss2139 Y, ‘¢ ydesSered 091 LT
‘Apnis|
# LIOdHA
NOISTATY NOSVHA LINHIWINO)D dvd qHIVd AVLSON | AHd




LSAOYS 'd

SINHIWINOD dV.LSON DIM VJAN

‘9[qe[IeAR JOU 9IoM

(an3n3e] °§-9) oW} UOTIENOBAY
Suor Suturejdxa sajqerrea

A9 181 uaAIS *Apm3s oy

u1 sSuIpury 91 0) 9pew SIsAjeur
[eSNED Y UOTINQLIIUOD JBYM
[rejop 210w ur mepdxyg -wodax
o INOYFnoIy SJudWILIS

‘1001} J9Y31Y € U0 Jureq ‘pud]
Mows pue 211} 393 01 A[aN1]]
aJow sem J0O[} Y31y € uo

uos1ad B Jey) 9SUDS 2IOW YR
7 3,US20( {STIEIS Y} UI JOMO]S
WY SYEBW 1 PUB “MOpUIM I}
INO JI1J PUB AJOWS SI2S U0SIad]
B — 9S8D 91} 9q UIA? Jelp p[nody
‘ApoeXa ‘MOH) SIIBIS o)

ur Juads awn pasealdur sand|
[EJUSWUOHAUD JO UOHJBAIOSO
JBY) ‘2I3Y PAIRIS SB “OpN[Ou0)
0} Suoam st )1 Juapuadopiaiul
05 91e SISK[BUR UOISSIITAIT ST
Ul pasn SI[QELIEA U], 9[qBLIBA|
Joyl0 Jeyl 1pIM diysuoneal
1091J9 puE 3SNED B SBY 9[qERLieA
2UO Je1f) SUTULIAIOP JOU SIOP|
sisA[eue uoissa13oy ‘uonenby
) uI 9qeLIeA Juapuadop

9y} jo suonorpaid pood|

QJe SI[qELIBA [OTYM 9)BIIpUl

0) pasn SI SISAJeUR UOISSIIZ01

"J09]J° pue

9STED SUTWLIIP JOU S0P
YOIYM ‘SISA[RUR UOISSIZa]
Uo paseq si SIY — SHe)s
a1p ur Juads opdoed awm
JO JuUnowe 91 PaseaIoul
SONO [BJUSWIUOIIAUD

JO UOIIBAIISqO

181} SARS 9OUIIUS

pig (g "Ae[op pesea1dap
J0O[J T8} SABS YOIUYM ‘O]
UO103G 0} SI3JaI pue Ae[op
paseaoul J0O[J Jeys sAes

AJOpIpenuod Ay Aeurwt[g; (g Sluswslels A10)01penuod (1)  ureSe aousjuas puooas ([ jutod j9[[nq puy] 191 L1
. “puy 01 mo apdoad
2194 Aes 03 pasned,; 90U UIS ISIIJ oY) jutod 19[[ng|

SwiAn 21 Ao JeyM mouy 3, Uo(]| (0d T, | pm Suoim st Surylowos | 1SN ¢ UONOAS 191 L-1
(syuswredu
AN[Iqow SNOLIdS pey JO painful
‘padden a1om oym ssoy)
moqe jeyp ¢ siutod joedu
Y} MO[9q WOy A[feUISLIO

# 1L40d9d

NOISIAHY NOSVHI LNANWINOD dvd HOVd AVLSON | AHd




LSAOSS 'd

SINHWINOD dV.LSON DIM VdAN

"SOIUT} UOTIBNOBAY

paseamnul uo Joeduit ue Jo sioul
PRY $I030B] JOYIO 1B} MOYS

0] sem sisA[eue ay) jo ymod o
- Ssyuednooo 9y Jo suondaoiad)
Ay 01 A1BUOD),, A9[(|

310y pardwi uey uonsanby
JUIPIP APYSIS © 0] sesuodsal
Juednooo ap oul yonuy

00] Speal 212y SISA[euB Y|

SIIY3o oyl Je} Jedp)|
SEM J1 ‘SJUNOJOE BIPAW 91|
ut — SIAYI a1y 0 so1j0d]
Kq padiay a1om Aatp pres
wao1d $) Apueoijiugis
patoedui sem oum) [9ARI)|
1210} o Jetp Juikes a1om
A9y 1BY) UBDW J,USIOP)
soeys 9y dn Suraow
so110d 10 s10)y3yyaIy,

03 sof Juikes ‘Furpqing
QU3 Ul 3fTym J[ROLIIP

2JOW UOTIBNORAD JIAY)
Jpew $1030R] JO ISI| B JO
Kue J1 matatayur suoydo]a)
U Ul PIYSE 219m AdY])
"W} UOTIENIEBAD [B10)
oY) paseanul s1ySyaIlj|
Jey uondaoiad e poday]
syuednooo pip 110da1 ay ur
AJoymoN . ‘syuednoso
oy} Jo suondaoad]

a1 03 A1eNUO)),,

“wo0yI0q

a3 18 Juiod 19png]

L91

wry

UOTIENOBAD 9SBAIOUI P[NOM)
UONBNIRAD JO $$3001d ot Ul
uondn.iajur AUe Jet QUIULIISD
0} [opow [esned e asn|

0] Aressaoou Affea1l usem )1 (g
(¢smeys 9 ur dw) 210w ‘sny
Suipmord wol 20uaIS) I
210w pue 9ngne] 10wl

u1 Sun|nsal ‘SIels Y} umop|
[2A®D O} oWl dJow paxnbay

NOISIATY

NOSvVHd

LNANINOD

dvd

qHOVd

# 190499
AV.LSON

HHA




LS A0 9S d

SINHIWINOD dV.LSON DLM VdAN

“[ojew p[noys pu
PAYOIYD 2q PINOYS SIOJBAI[Q wu

suondriosap asay], "(J0O[} WPGH
ayy 3, usem £qqolAS ayp) odA)

B Sem 1Bl JYSNOYI | "Gy PUB (G PUR ¢f Uoom1aq pue 7
"JOQII0D ST JSADIBUM TIIM| {1 USOMID] JOJB[BISI UR SeMm| G PUR §§ SIOO[] Usam1aq| duoyz Jo uondimsap
[z 95ed uo pue axoy sordoy]|  aiotp Jvp sAes 31 |7 oSed uQy JOJB[BISD UB SEM 2I0Y ] ‘Z-d Q1qe1 184 L-1
OO} YIZT =1 In0qeE
uo, sAes ‘gf a8ed §-1 YVISON
-110d21 o1
et Inoy3noIy) APuSISUOd
'681 pue 967 safed [ YV.LSON| pavodal 2q 0} spaau SIY
.07 Pue ] SJIOO] uaamJlaq)
0C PUB ¢ Uoamjoq :SUI] puOIDs I9YMIWOS, U] 2ARY 0)
‘axxx o3ed /-1 YVLSON| 219y pariodal SI S39N0RAD
110da] padud[reyo-ANjiqow jurod 19[[nq|

'SB 919Umas[? s1eaddy 913 INOYSNOIL JUSISUOOU]| 9U1 Jo uoneIO[ Y]]  PuZ ‘G'[] UONIAG| 691 L1
-oFed
snotaaxd oy uo sreadde)
'sydeidered Jeyy yderdered e se owes|

Jyeo1jdnp 2y Jo U0 939[3(] oy A[1erIuassa s1 Sy jmod 391[nq IS] 891 L1
("sarels Ay
Ul PAI2JUNOoUD S1YI1yay
oyl a1om padjay oym

# LI0OdTA

NOISIATY NOSVHI LINHININOD dvd HOVd JAVLSON | AHd




LSIO LS 'd
SINAWINOD dV.LSON DLM VJdAN

[1'T°T°L'V 91981 ‘000S VdAN :921m0g]
"paroajoadup) :dun

gA VA Al q111 VIII g1 VII d1 VI — OdI
Inoy Inoy Inoy

dunjp | TIA | dunp I A|dun Al T Al — II I ods

qs \4S 14 da¢ \4£3 T qac Ve g1 V1 odaN/d
Inoy Inoy noy

N-A IA| IHAI N III T 111 NII TII| $II| ¥l — odn

0z pue

(000)A | (ITDA | HHOAL | (002111 | (LTI | (000 | (11D | @z | el | @i | 000S VAN

sad£ ], uononysuo)) Surpping Jo RDUIIYIY-SS0X) [I°7°L"V dqeL

95 °d V91 LIOdHA AVLSON ANV €¥1-281 “d dOd SINAWINODT-T LIOdTY AV.LSON







In Page 1 of 1

Subject: NFPA SUPPLEMENTAL COMMENTS-RECOMMENDATIONS 25 AND 26
From: "Solomon, Robert" <rsolomon@NFPA .org>
To: <wtc @nist.gov>

WTC Technical Information Repository
Attention: Mr, Stephen Cauffman

National Institute of Standards and Technology
Stop 8610

Gaithersburg, MD 20899-8610

Mr. Cauffman:

Here are the two comments | mentioned in my first email. These are in
addition to the comments you received in the previous email and that
you will receive via hard copy and CD today.

Robert Solomon, PE
National Fire Protection Association

=) Rec 25 STAFF COMMENTS ON NIST WTC STUDY .doc

—| Rec 26 STAFF COMMENTS ON NIST WTC STUDY.doc

Printed for wtc@nist.gov 8/8/2005



NFPA COMMENTS ON NIST WTC STUDY

NAME: NFPA

Report Number: NIST NCSTAR 1,WTC Investigation

Page Number: 216

Paragraph/Sentence: paragraph 9.2.7 / Recommendation 25

Comment:

Address governmental entities in the Recommendation. Cite the
importance of qualified design, construction, and inspection
professionals in ensuring safety in buildings.

Reason for Comment:

Though the Recommendation refers to non-governmental and quasi-
governmental entities that own or lease buildings not being subject to
building and fire safety requirements, governmental entities often
exempt the buildings they own or lease from building and fire
regulations.

We concur with the need for third party inspection during
construction and operation. of the building. Licensing and certification
of engineers, architects, designers, and inspectors helps ensure that
people are qualified to design, construct, and inspect buildings.
Design , construction management, field inspections, and plan
reviews should only be performed by qualified individuals.

Building owners may opt for construction project review and
oversight by an independent engineer or architect on a contractual
basis or use qualified professionals (licensed or certified) in their
employ. Designs and as-built conditions should be reviewed by code
inspectors in the local jurisdiction for compliance with building and
fire regulations.



We concur that contractors should not be permitted to self certify
their work in lieu of third party code enforcement inspections.

Suggestion for Revision:

Recommendation 25. Entities that own or lease buildings and are not
subject to building and fire safety code requirements of any
governmental jurisdiction must be concerned about the safety of the
building occupants and the responding emergency personnel. NIST
recommends that such entities should be encouraged to provide a
level of safety that equals or exceeds the level of safety that would be
provided by strict compliance with the code requirements of an
appropriate governmental jurisdiction. To gain broad public
confidence in the safety of such buildings, NIST further recommends
that it is important that as-designed and as-built safety be certified by
a qualified third party Engineers, architects, designers, contractors,
construction managers and code inspectors should be qualified
through certification or licensure to perform their functions.
Engineers, architects, designers, contractors, construction managers
and building owners should not use self-certification or self-approval
of their work or materials for code enforcement purposes in areas
including interpretation of code provisions, design approval, product
acceptance, certification of the final construction, and post-
occupancy inspections over the life of the buildings.



NFPA COMMENTS ON NIST WTC STUDY

NAME: NFPA

Report Number: NCSTAR 1

Page Number: 217

Paragraph/Sentence: Recommendation 26: (paragraph 2/sentences 2-4)

Revise first “non-bold” sentence in recommendation that includes a list of
codes addressing the needs of existing buildings (see below).

Add new sentence to the end of recommendation (see below).

Comment:
1. Add reference to NFPA 5000, Chapter 15.

2. Stress retroactive sprinkler high-rise building provision included in NFPA
1, Uniform Fire Code.

Reason for Comment:

Current list of codes is incomplete without NFPA 5000, Chapter 15 (that
chapter is equivalent to the information included in the recommendation for
the International Existing Buildings Code.

Since focus of this investigation is the protection of high-rise buildings,
emphasis should be made that NFPA 1 is the only model code that requires the
retroactive installation of sprinklers in all high-rise buildings.

Suggestion for Revision:

Revised sentence:

Provisions related to egress and sprinkler requirements in existing buildings are
available in such codes as the International Existing Buildings Code (IEBC),
International Fire Code, NFPA 1, NFPA 101, chapter 15 of NFPA 5000 and
ASME A 17.3.

Add new sentence:
NFPA 1 is the only model code that requires the retroactive installation of

sprinklers in all high-rise buildings regardless of occupancy.






